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CLAIMS 



[Claim(s)] 

[Claim 1] In the cell which consists of nonaqueous electrolyte containing a negative electrode, a positive electrode, and lithium 
salt and in which the charge and discharge of multiple times are possible in reversible Li, O, and Mg are made into essential 
element as an element which constitutes the active material of the aforementioned positive electrode. And stratified or zigzag 
stratified LiMe02 At least one sort as which it has structure and Me was chosen from Mn, Co, nickel, and Fe is included, and it 
is LiMe02. Cell characterized by Mg existing in Li position in structure. 

[Claim 2] In the cell which consists of nonaqueous electrolyte containing a negative electrode, a positive electrode, and lithium 
salt and in which the charge and discharge of multiple times are possible in reversible Li, O, and Mg are made into essential 
element as an element which constitutes the active material of the aforementioned positive electrode. And stratified or zigzag 
stratified LiMe02 At least one sort as which it has structure and Me was chosen from Mn, Co, nickel, and Fe is included. And it 
is the cell characterized by for the rate of an electronic conduction in -40 degrees C or less of a positive active material being 1 
or more S/m, and being 100 or more S/m preferably. 

[Claim 3] It is the cell according to claim 2 by which rate-of-change delta sigma/delta T to the temperature T of the rate sigma of 
an electronic conduction of an active material is 0 or negative in a 50 to -196 degrees C temperature requirement, and is 
preferably characterized by being 0 or negative as a positive active material in a 40 to -20 degrees C temperature requirement. 
[Claim 4] In the cell which consists of nonaqueous electrolyte containing a negative electrode, a positive electrode, and lithium 
salt and in which the charge and discharge of multiple times are possible in reversible Li, O, and Mg are made into essential 
element as an element which constitutes the active material of the aforementioned positive electrode. And stratified or zigzag 
stratified LiMe02 At least one sort as which it has structure and Me was chosen from Mn, Co, nickel, and Fe is included, and the 
aforementioned positive active material The cell by which the rate of change (cl max-clmin) / clmin of maximum cl max of a c 
axis lattice constant until it results [ from the state which charged 100% of cell capacity ] in the state where it discharged in 
100% of cell capacity, and minimum value clmin are characterized by being 0.03 or less. 

[Claim 5] In the cell which consists of nonaqueous electrolyte containing a negative electrode, a positive electrode, and lithium 
salt and in which the charge and discharge of multiple times are possible in reversible Li, O, and Mg are made into essential 
element as an element which constitutes the active material of the aforementioned positive electrode, and stratified or zigzag 
stratified LiMe02 at least one sort as which it has structure and Me was chosen from Mn, Co, nickel, and Fe - containing ~ and 
the aforementioned positive active material - Li0.5MeO2 Maximum c2max of a c axis lattice constant The cell by which rate of 
change (c2 max-c2min) / c2min with minimum value c2min of the c axis lattice constant of Li0.2MeO2 are characterized by 
being 0.01 or less. 

[Claim 6] In the cell which consists of nonaqueous electrolyte containing a negative electrode, a positive electrode, and lithium 
salt and in which the charge and discharge of multiple times are possible in reversible Li, O, and Mg are made into essential 
element as an element which constitutes the active material of the aforementioned positive electrode. And stratified or zigzag 
stratified LiMe02 At least one sort as which it has structure and Me was chosen from Mn, Co, nickel, and Fe is included, and the 
aforementioned positive active material The maximum max of the rate of the c axis lattice constant c 1 to the a-axis lattice 
constant al of Li0.5MeO2 (cl/al), A difference with the minimum value (c2/a2) min of the rate of the c axis lattice constant c2 
to the a-axis lattice constant a2 of Li0.2MeO2 is 0. 1. Cell characterized by being less than. 

[Claim 7] As a positive active material, it is a general formula LiwMgvNixMyNz02 (however, M is at least one sort chosen from 
Mn, Co, and Fe). N expresses at least one sort chosen from Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B. w, vx, y, 
and z express the number of 0<=w<=1.2, 0.001<=v<-0.02, 0.5<=x<0.85, 0.05<=y<=0.5, and 0<=z<-0.2, respectively. The 
ranges of w, vx, y, and z are 0.2<=w<=1.15, 0.002<=v<=0.015, 0.7<=x<0.85, 0.05<-y<=0.25, and 0.01<=z<-0,15 desirably, 
respectively, w, vx, y, and z are a cell of a claim 1 and two publications characterized by being the multiple oxide shown in 
0.2<=w<-1.05, 0.008<=v<=0.012, 0.75<=x<-0.82, 0.05<-y<=0.15, and 0.05<=z<-0. 1 5 still more desirably, respectively. 
[Claim 8] As a positive active material, it is a general formula LiwMgvCoxNz02 (however, N expresses at least one sort chosen 
from nickel, Mn, Fe, Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B). w, vx, and z are 0<=w<=1.2, 0.001<=v<0.02, 
0.5<=x<0.85, and 0<=z<=0.5, respectively. A number is expressed, w, vx, and z are 0.2<=w<=1.15 desirably, respectively. 
0.002<=v<-0.015, 0.7<=x<0.85, and 0.01<=z<=0.15 It is a range, w, vx, and z are 0.2<=w<-1.05, 0.008<=v<=0.012, 
0.75<=x<=0.82, and 0.05<=z<=0.15 still more desirably, respecfively. The claim 1 characterized by being the multiple oxide 
shown in the range, cell of two publications. 

[Claim 9] As a positive active material, general formula LiwMgvMnxNzO<SUB>2 (However, N expresses at least one sort 
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chosen from nickel, Co, Fe, Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B.) w, vx, and z are 0<=w<=l,2, 
0.001<=v<0.02, 0.5<=x<0.85, and 0<=z<-0.5, respectively. A number is expressed, w, vx, and z are 0.2<=w<=1.15, 
0.002<=v<=0.015, 0.7<-x<0.85, and 0.01<=z<=0.15 desirably, respectively. It is a range, w, vx, and z are 0.2<=w<=1.05, 
0.008<==v<=0.012, 0.75<^x<=0.82, and 0.05<=z<=0.15 still more desirably, respectively. The claim 1 characterized by being 
the multiple oxide shown in the range, cell of two publications. 

[Claim 10] As a positive active material, it is a general formula LiwMgvFexNz02 (however, N expresses at least one sort chosen 
from nickel, Co, Mn, Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B), w, vx, and z are 0<=w<=1.2, 0.001<=v<0.02, 
0.5<=x<0. 85, and 0<=z<=0.5, respectively. A number is expressed, w, vx, and z are 0.2<=w<=1.15, 0.002<=v<=0.015, 
0.7<=x<0.85, and 0.01<=z<=0.15 desirably, respectively. It is a range, w, vx, and z are 0.2<=w<=1.05, 0.008<=v<=0.012, 
0.75<=x<=0.82, and 0.05<=z<=0.15 still more desirably, respectively. The claim 1 characterized by being the multiple oxide 
shown in the range, cell of two publications. 

[Claim 1 1] As a negative-electrode active material Graphite, pyrolysis graphite, a carbon fiber, vapor-growth carbonaceous 
material, pitch system carbonaceous material, corks system carbonaceous material, phenol system carbonaceous material, rayon 
system carbonaceous material, polyacrylonitrile system carbonaceous material, a needle coke, a polyacrylonitrile system carbon 
fiber, A glassy carbon, carbon black. At least one or more carbon material chosen from the group which consists of a carbon 
material which combined two or more at least one or these of the low crystallinity carbon chosen from the group which consists 
of conductive material, such as furfliryl alcohol system carbonaceous material and a PORIPARA phenylene, and the high 
crystallinity carbon, And/or, the oxide or chalcogen compound which contains periodic tables Illb and IVb and Vb group atom 
in these carbon material. At least one or more composite material chosen from the group which consists of material with which 
these amorphous materials were covered or united, and/ Or the poly acene, a PORIPARA phenylene, the poly aniline, a 
polyacethylene, at least one or more conductive polymers chosen from the group which consists of a disulfide compound. 
And/or, the oxide containing LixFe 203, LixFe304, LixW02, periodic tables Illb and IVb, and Vb group atom, a chalcogen 
compound, a cell given in the claims 1 and 2 using at least one or more inorganic material chosen from the group which consists 
of these amorphous materials. 

[Claim 1 2] As the electrolytic solution, propylene carbonate, a propylene carbonate derivative, ethylene carbonate, butylene 
carbonate, vinylene carbonate, a gamma butyrolactone, dimethyl carbonate, diethyl carbonate, methylethyl carbonate, 1 , 
2-dimethoxyethane, 2-methyl tetrahydrofuran, a dimethyl sulfoxide, 1, 3-dioxolane, a formamide, a dimethylformamide, a 
dioxolane, an acetonitrile, a nitromethane, methyl formate, methyl acetate, a methyl propionate, an ethyl propionate, trialkyl 
phosphate, trimethoxy methane, a dioxolane derivative, Diethylether, 1, 3-propane ape ton, a sulfolane, 3-methyl-2-oxazolidine, 
a tetrahydrofuran, a tetrahydrofuran derivative, a dioxolane, 1, 2-diethoxy ethane, and/ Or at least one or more non-aqueous 
solvents chosen from the group which consists of these halogenides, LiC104, LiBF4, LiPF6, LiCF3S03, LiCF3C02, and 
LiAsF6, LiSbF6 and LiBlO - CI 10, LiAlC14, LiCl, LiBr, Lil, a low-grade aliphatic carboxylic-acid lithium, and a chloro borane 
lithium ~ A mixed solution and/with at least one or more lithium salt chosen from the group which consists of 4 phenyl lithium 
borate Or these mixed solutions, The claim 1 , the cell of two publications using the gel electrolytic solution which mixed at least 
one or more polymers chosen from the group which consists of a polyacrylonitrile, a polyethylene oxide, a polyvinylidene 
fluoride, a polymethyl methacrylate, and a hexa FURORO propylene. 

[Claim 13] a notebook computer, a pen input personal computer, a pocket personal computer, a note type word processor, a 
pocket word processor, an Electronic Book player, a cellular phone, and a cordless phon ~ a cordless handset, a pager, a handy 
terminal, a pocket copy, an electronic notebook, a calculator, a liquid crystal television, an electric shaver, and a power tool - 
An electronic translating machine, a car telephone, a transceiver, a voice input device, memory card, a backup power supply, a 
tape recorder, radio, a headphone stereo cassette tape recorder, a pocket printer, a handicap cleaner, portable CD, a video movie, 
a navigation system, a refrigerator, an air-conditioner, television, The claim 1 used for a stereo, calorifler, oven microwave oven, 
tableware washing machine, washing machine, oven, game machine machine, lighting device, toy, load conditioner, medical 
equipment, automobile, electric vehicle, golf khat, electric khat, and power storage system, the cell of two publications. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a cell. 
[0002] 

[Description of the Prior Art] In recent years, the rechargeable battery is one of the important indispensable components as 
power supplies, such as a personal computer and a cellular phone, or an electric vehicle and the power supply for power storage, 
[0003] A miniaturization and lightweight-ization are mentioned as a demand for which mobile communications (mobile 
computing), such as a carried type computer (what is called pen computer is included), and a Personal Digital Assistant (Personal 
Digital Assistant, Personal Intelligent Communicator, or handheld computer communicator), are needed. However, a difficult 
situation has miniaturization of a system, and lightweight-ization from points, like that the power consumed by the back light of a 
liquid crystal display panel or drawing control is high, and the present condition of the capacity of a rechargeable battery is still 
inadequate. 

[0004] Furthermore, the electric vehicle which makes neither exhaust gas nor noise with a rise of global environment problems 
attracts the interest. However, by the present cell, since an energy density and power density are low, troubles, like the stability 
of the body with the narrow space in the car where acceleration nature with short mileage is bad is bad have arisen. 
[0005] The lithium secondary battery which used nonaqueous electrolyte also especially in the rechargeable battery has high 
voltage, and it is lightweight, and it attracts attention from a high energy density being expected, the positive-electrode material 
of this rechargeable battery — conductive polymers, such as the poly aniHne, the poly acene, and a PORIPARA phenylene, 
LixCo02 and LixNi02, and LixMn2 -- 04 and LixFe02 V2 -- 05 and Cr2 ~ 05 and Mn02 etc. cull scorch night compounds, 
such as the oxide of transition metals, and TiS2, MoS2, etc. are typical Since the rechargeable battery positive electrode of 
LixCo02 and LixNi02 grade currently indicated especially by JP,55-13613 1,A has the electromotive force beyond 4V when Li 
metal is used as a negative electrode, it can expect high-energy density. However, these cannot be called still sufficient 
performance in respect of the overvoltage at the time of charge and discharge besides whose capacity which can actually be used 
being still short [ a low or a life ] etc., a self-discharge property, an elevated-temperature property, etc. Moreover, the positive 
active material carried out exoergic decomposition at the time of overcharge, the thermal run away was started, and there was a 
problem also in respect of safety — a cell ignites and explodes. 

[0006] In order to attain high-capacity-izing of a positive electrode, and reinforcement conventionally, various active material 
composition is proposed, for example, as what improves a cycle property The lithium content multiple oxide shovm in a positive 
active material with a chemical formula LixM02 (M expresses one sort or two sorts or more of elements chosen from from 
among Co, nickel, Fe, and Mn) is used (JP,2-306022,A), or the chemical formula LixMyGezOp (one or more sorts of 
transition-metals elements with which M is chosen from Co, nickel, and Mn -) Using 0.9<^x<=1.3, 0.8<=y<=2.0, 
0.01<=z<=0.2, and the multiple oxide shown by 2.0<=p<=4.5 (JP,7-29603,A) is indicated, moreover, as what improves a cycle 
property and a self-discharge property AxMyNz02 (A is at least one sort chosen from alkali metal) M is transition metals and N 
expresses at least one sort chosen from the group of aluminum, In, and Sn. Using 0.05 <=x<= 1.10, 0.85<=y<=1.00, and the 
multiple oxide shown by O.OOl<=z<=0.lO (JP,7- 176302, A), moreover, as what improves capacity and a cycle property What 
(JP,6-283174,A) the multiple oxide shown by LiyNi(l-x) Mx02 (at least one sort of elements with which M is chosen from the 
group of Cu, Zn, Nb, Mo, and W, 0< x<l, 0.9<=y<=1.3) is used for is indicated. Moreover, a cycle property is improved and 
using the multiple oxide shown by chemical formula LixMgyCozNi 1 -y-zOa (0.95<=x<^l.05, 0.02<=z<=0.15 if it becomes 
0.003< y< 0.02, z< 0.02 if it becomes 0.003< y< 0.05, a= 2) as what makes a load characteristic high (JP,8-185863,A) etc. is 
indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] When using the lithium content multiple oxide shown in a positive active material 
with a chemical formula LixM02 (M expresses one sort or two sorts or more of elements chosen from from among Co, nickel, 
Fe, and Mn), a cycle life improves. However, in the field of capacity, it is hard to call it sufficient property. Moreover, it has the 
fault of voltage falling. AxMyNz02 (A is at least one sort chosen from alkali metal) Although a cycle life improves similarly 
when using the multiple oxide which M is transition metals, and N expresses at least one sort chosen from the group of 
aluminum, In, and Sn, and is shown by 0.05<=x<=l,lO, 0.85<=y<=1.00, and 0.001<=z<=0.10 Since the capacity which can 
actually be used for charge and discharge falls, it does not result in high capacity-ization. When using the multiple oxide shown 
in a positive active material with a chemical formula LixMyGezOp (one or more sorts of transition-metals elements with which 
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M is chosen from Co, nickel, and Mn, 0.9<=x<=1.3, 0.8<=y<=2.0, 0.01<=z<=0.2, 2.0<=p<=4.5), it is improved in respect of 
capacity and a cycle life. However, the thermal-run-away reaction at the time of overcharge cannot be suppressed. LiyNi(l-x) 
Mx02 (at least one sort of elements with which M is chosen from the group of Cu, Zn, Nb, Mo, and W -) the case where 0< x<l 
and the multiple oxide shown by 0.9<=y<=1.3 are used, and chemical formula LixMgyCozNil-y-zOa (0.95<=x<=1.05, if it 
becomes 0.02 <=z<=0.15) It is the same, when using 0.003< y<0.02, and 0.003< y<0.05 and the multiple oxide shown by a= 2, 
if it becomes z<0.02. The effective improvement method is desired in respect of high-capacity-izing of the positive-electrode 
material for rechargeable batteries, reinforcement, the fall of the overvoltage at the time of charge and discharge, a rate property 
and a self-discharge property, an elevated-temperature property, and all the cell properties of an improvement of safety. 
[0008] this invention aims at a part of these cell properties of the positive-electrode material for rechargeable batteries, or aiming 
at all improvements desirably. 
[0009] 

[Means for Solving the Problem] The cell and positive electrode of this invention are stratified LiMe02 stratified [ making Li, O, 
and Mg into essential element as an element which constitutes a positive active material and ], or zigzag. At least one sort as 
which it has structure and Me was chosen from Mn, Co, nickel, and Fe is included, and it is LiMe02. It is characterized by Mg 
existing in Li position in structure. As the layer structure, it is alpha-NaFeO 2, for example. There is hexagonal stratification 
shown with type. This is alpha-NaPeO 2. It is the structure in which the cation carried out the rule array by turns at the 
perpendicular direction of the cubic closest packing of the oxide ion of type. There is the prismatic-crystal zigzag layer structure 
as the zigzag layer structure. Me ion occupies the half of the octahedral site under cubic-closest-packing array, and this is Me06. 
An octahedron shares **, a double chain is formed and the layer structure which consists of a 2-dimensional side which this 
double chain shared ** to each other, and connected zigzag is said. As a method of checking whether Mg existing in the position 
of Li, it is obtained by the analysis technique, such as EXAFS measurement, neutron-diffraction measurement, X diffraction 
measurement and a lied belt, and FEFF. Moreover, the ionic radius of Mg2+ is Li+. It is smaller than an ionic radius and is larger 
than the ionic radius of Mn3+, Co3+, nickel3+, and Fe3+. Therefore, if Mg exists in the position of Li, a lattice constant and grid 
volume will be contracted compared with the case where there are few amounts of Mg when Mg does not exist, and if Mg exists 
in the position of Me, a lattice constant and grid volume will expand compared with the case where there are few amounts of Mg, 
when Mg does not exist. From these things, it can check in which position Mg exists by change of a lattice constant and grid 
volume. 

[0010] In order to compound so that Mg may exist in Li position, the method of compounding Li and Mg directly is desirable. It 
is producing the compound raw material of Me and Mg which should be avoided most and which compounded Me and Mg 
directly with wet as a method. By the method of compounding using this raw material, since it is easy to mix Mg in Me position, 
it becomes difficult to make Mg exist in Li position. 

[001 1] It is desirable to use at least one sort chosen from a magnesium nitrate, magnesium sulfate, a magnesium carbonate, 
oxalic acid magnesium, the magnesium oxide, and the magnesium chloride as a raw material of Mg. Moreover, after mixing a 
magnesium raw material and all the raw materials of others except magnesium at the end, it is obtained baking and/or by grinding 
and/or classifying. 

[0012] The cell and positive electrode of this invention are stratified LiMe02 stratified [ making Li, O, and Mg into essential 
element as an element which constitutes a positive active material and ], or zigzag. Including at least one sort as which it has 
structure and Me was chosen from Mn, Co, nickel, and Fe, the rate of an electronic conduction in -40 degrees C or less of a 
positive active material is 1 or more S/m, and it is characterized by being 100 or more S/m preferably. At the conventional 
positive active material, the rate of an electronic conduction in -40 degrees C or less is 0. 1 S/m. The positive active material of 
this invention shows a very large value to having been very small compared with the former the following. 
[0013] Furthermore, as a positive active material, rate-of-change delta sigma/delta T to the temperature of the rate sigma of an 
electronic conduction of an active material is 0 or negative in a 50 to -196 degrees C temperature requirement, and is preferably 
characterized by being 0 or negative in a 40 to -20 degrees C temperature requirement. In the conventional positive active 
material, the rate of an electronic conduction is as low as a -20 degrees C or less low temperature side compared with the 
elevated-temperature side of 40 degrees C or more. Rate-of-change delta sigma/delta T to the temperature of the rate sigma of an 
electronic conduction of an active material is positive, namely, by the positive active material of this invention, a -20 degrees C 
or less low temperature side with the high rate of an electronic conduction to the conductivity like a semiconductor having been 
shown compared with the elevated-temperature side of 40 degrees C or more Or it does not change, namely, rate-of-change delta 
sigma/delta T to the temperature of the rate sigma of an electronic conduction of an active material is 0 or negative, and the 
conductivity like a metal is shown. 

[0014] Moreover, the cell and positive electrode of this invention make Li, O, and Mg essential element as an element which 
constitutes a positive active material. And stratified or zigzag stratified LiMe02 At least one sort as which it has stmcture and 
Me was chosen from Mn, Co, nickel, and Fe is included. And the rate of change (cl max-clmin) / clmin of maximum clmax of 
a c axis lattice constant until it results [ from the state which charged 100% of cell capacity ] in the state where it discharged in 
100% of cell capacity, and minimum value clmin are characterized by being 0.03 or less. Since the stress of expansion 
contraction of the grid by charge and discharge becomes large when rate of change (cl max-clmin) / clmin is larger than 0.03, a 
particle collapses and a cycle life is short. 

[0015] Furthermore, the cell and positive electrode of this invention make Li, O, and Mg essential element as an element which 
constitutes a positive active material. And stratified or zigzag stratified LiMe02 At least one sort as which it has structure and 
Me was chosen from Mn, Co, nickel, and Fe is included, and it is Li0.5MeO2. Maximum c2max of a c axis lattice constant. Rate 
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of change (c2 max-c2min) / c2min with minimum value c2min of the c axis lattice constant of Li0.2MeO2 are characterized by 
being 0.01 or less. At Li0.5MeO2, it is LiMe02. It compares, and since there is little abundance of Li, repulsive force works 
between O layers and O layers, and a c axis lattice constant expands. Two or more LiMe02 from which reactivity differs or the 
crystal staicture differs at this time or kinds differ When a phase exists, also in a c axis lattice constant, maximum is chosen and 
this is set to c2max. On the other hand, it is Li0.2MeO2. Since Me4+ with a small ionic radius exists mostly rather than Me3+ 
with a large ionic radius [ then / Li0.5MeO2 ], a c axis lattice constant is contracted contrary to the case of the point. Two or 
more LiMe02 from which reactivity differs or the crystal structure differs also at this time or kinds differ When a phase exists, 
the minimum value is chosen also in a c axis lattice constant, and it is c2min about this. It carries out. The rate of change (c2 
max-c2min) / c2niin calculated from these two values in this invention It is characterized by being 0.01 or less. Since the stress 
of expansion contraction of the grid by charge and discharge becomes large when larger than 0.01, decay of a particle is 
remarkable and a cycle life is short. 

[0016] Moreover, the cell and positive electrode of this invention make Li, O, and Mg essential element as an element which 
constitutes a positive active material. And stratified or zigzag stratified LiMe02 At least one sort as which it has structure and 
Me was chosen from Mn, Co, nickel, and Fe is included, and maximum (cl/al) max of the rate of the c axis lattice constant cl to 
the a-axis lattice constant al of Li0.5MeO2 Li0.2MeO2 A difference with the minimum value (c2/a2) min of the rate of the c 
axis lattice constant c2 to the a-axis lattice constant a2 is 0.1. It is characterized by being less than. The change of grid volume of 
what, has smaller the rate of the c axis lattice constant c to the a-axis lattice constant a, i.e., change of c/a, is smaller, and the 
stress of the crystal by the repeat of a charge-and-discharge reaction is suppressed. The difference of the maximum of c/a and the 
minimum value is 0.1 especially. It is desirable that it is less than. The difference of the maximum (cl/al) min of the rate of the c 
axis lattice constant cl to the a-axis lattice constant al of Li0.5MeO2 and the minimum value (c2/a2) min of the rate of the c axis 
lattice constant c2 to the a-axis lattice constant a2 of Li0.2MeO2 is 0.1. Since the stress of expansion contraction of the grid by 
charge and discharge becomes large in exceeding, decay of a particle is remarkable and a cycle life is short. 
[0017] (1) The cell and positive electrode of this invention are a general formula LiwMgvNixMyNz02 (however, M is at least 
one sort chosen from Mn, Co, and Fe). N expresses at least one sort chosen from Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, 
Y, Bi, and B. w, vx, y, and z ~ respectively - the number of 0<=w<=1.2, 0.001<=v<=0.02, 0.5<=x<0.85, 0,05<=y<=0.5, and 
0<=z<=0.2 — expressing --**** for multiple oxides shown — it is characterized by things The ranges of w, vx, y, and z are 
0.2<-w<-1.15, 0.002<=v<=0.015, 0.7<=x<0.85, 0.05<=y<=0.25, and 0.01<=z<=0.15 desirably, respectively. The ranges of w, 
vx, y, and z are 0.2<=w<=1.05, 0.008<=v<=0.012, 0.75<=x<=0.82, 0.05<=y<=0.15, and 0.05<=z<=0.15 still more desirably, 
respectively. 

[0018] Since, as for the new positive active material of this invention, Mg exists in the position of Li, although w cannot take one 
or more values, the amount of Li(s) which Li tended to form by-products, such as a lithium carbonate, and a lithium oxide, a 
lithium hydroxide, in process of baking, consequently was calculated by the chemical analysis may take a larger value than 1 in 
fact. However, Li with these superfluous has only covered the surroundings of a positive active material, and is LiMe02. If 
incorporated in structure, it did not break, but the structure where Mg exists in the position of Li is taken to the last. 
[0019] The new positive active material of this invention is shown by the general formula LiwMgvNixMyNz02, and has the 
layer structure. Although a crystal may change in part in process of charge and discharge, it mainly maintains hexagonal, and it is 
alpha-NaFeO 2. Structure is taken, the value of w showing the amount of Li(s) — a charge state and an electric discharge state ~ 
changing — the range — 0<=w<=l,2 it is — it is the range of 0.2<=w<=1.15 desirably, and is the range of 0.2<^w<=l,05 still 
more desirably That is, the day intercalation of Li ion happens by charge, the value of w becomes small, the intercalation of Li 
ion happens by electric discharge, and the value of w becomes large. The amount of Li(s) is 1.2. Since by-products, such as a 
lithium carbonate generated in process of baking, and a lithium oxide, a lithium hydroxide, will increase too much if many, it 
reacts with the binder used in case these matter produces an electrode, and an electrode cannot be produced well. It is so good 
that there are few by-products in order to produce an electrode well, and the value of w is 1.2. It is the following, is 1.15 or less 
desirably, and is 1 .05 or less still more desirably. 

[0020] Moreover, although not changed by charge and electric discharge, the range of the value of v showing the amount of Mg 
is 0.001<=v<0.02, and it is 0.002<=v<=0.015 desirably. It is a range and is the range of 0.008<=v<=0.012 still more desirably. 
The value of v is 0.001. When it is the following, the effect of Mg is not demonstrated enough, but the cycle nature in deep 
charge and deep electric discharge is bad, and capacity also falls and is not desirable. Moreover, the value of v is 0.02. Since a 
single phase is not obtained but the low phase of capacity appears in exceeding, capacity falls and is not desirable. The range of 
the value of most desirable v from which the effect of Mg can demonstrate enough and a high capacity is obtained is 
0.008<=v<=0.012. 

[0021] Moreover, the range of the value of x showing the amount of nickel is 0.5<=x<0.85, the range of it is 0.7<=x<0.85 
desirably, and the range of it is 0.75<=x<=0.82 still more desirably. The value of x is 0.5. When it is the following, capacity falls 
remarkably and is not desirable. Moreover, the value of x is 0.85. When it is above, the cycle nature in deep charge and deep 
electric discharge is bad, and is not desirable. A high capacity is obtained and the range of the most desirable value of x with the 
good cycle performance in deep charge and deep electric discharge is 0.75<=x<=0.82. 

[0022] The value of y is not changed according to a charge state and an electric discharge state, but M is at least one sort chosen 
from Mn, Co, and Fe, and the range of it is [ the range is 0.05<=y<=0.5, the range of it is 0.05<=y<=0.25 desirably, and ] 
0.05<=y<=0.15 still more desirably, the value of y - 0.05 When it is the following, the effect of M is not desirable from not 
being demonstrated enough but thermal stability being inferior to safety in the cycle nature in deep charge and deep electric 
discharge bad. Moreover, the value of y is 0.5. Capacity falls and is not desirable when exceeding, the range of the value of most 
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desirable y from which the effect of M can demonstrate enough and a high capacity is obtained is 0,05<=y<=0. 15 
[0023] N is at least one sort chosen from Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B. It is at least one sort 
preferably chosen from Si, aluminum, calcium, Cu, Sn, P, In, and B, is at least one sort chosen from Si, aluminum, P, In, and B 
still more preferably, and is at least one sort most preferably chosen from Si, aluminum, P, and B. the value of z -- a charge state 
and an electric discharge state ~ not changing — the range — 0<=z<=0.2 it is it is the range of 0.01<=z<=0.15 desirably, and is 
the range of 0.05<=z<=0.15 still more desirably The value of z is 0.2. When exceeding, the overvoltage at the time of charge and 
discharge is high, and since a single phase is not obtained but the low phase of capacity appears, capacity falls and is not 
desirable, the value of most desirable z from which the effect of N can demonstrate enough and a high capacity is obtained is a 
range which is 0.05<=z<=0.15 

[0024] The cell and positive electrode of this invention (2) Moreover, the general formula LiwMgvCoxNz02 (However, N 
expresses at least one sort chosen from nickel, Mn, Fe, Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B.) w, vx, and z 
-- respectively - the number of 0<=w<=1.2, 0.001<=v<0.02, 0.5<=x<0.85, and 0<=z<=0.5 expressing - it is characterized by 
using the multiple oxide shown The ranges of w, vx, and z are 0.2<=w<=1.15, 0.002<=v<=0.015, 0.7<=x<0.85, and 
0.01<=z<=0.15 desirably, respectively, and the ranges of w, vx, y, and z are 0.2<=w<=1.05, 0.008<=v<=0.012, 0.75<=x<=0.82, 
and 0.05<=z<=0.15 still more desirably, respectively. 

[0025] Since, as for the new positive active material of this invention, Mg exists in the position of Li, although w cannot take one 
or more values, the amount of Li(s) which Li tended to form by-products, such as a lithium carbonate, and a lithium oxide, a 
lithium hydroxide, in process of baking, consequently was calculated by the chemical analysis may take a larger value than 1 in 
fact. However, Li with these superfluous has only covered the surroundings of a positive active material, and is LiMe02. If 
incorporated in structure, it did not break, but the structure where Mg exists in the position of Li is taken to the last. 
[0026] The new positive active material of this invention is a general formula LiwMgvCoxNz02. It is shown and has the layer 
structure. Although a crystal may change in part in process of charge and discharge, it mainly maintains hexagonal, and it is 
alpha-NaFeO 2. Structure is taken, the value of w showing the amount of Li(s) — a charge state and an electric discharge state — 
changing - the range - 0<=w<=1.2 it is . It is the range of 0.2<=w<=1.15 desirably, and is the range of 0.2<=w<=1.05 still more 
desirably. That is, the day intercalation of Li ion happens by charge, the value of w becomes small, the intercalation of Li ion 
happens by electric discharge, and the value of w becomes large. The amount of Li(s) is 1.2. Since the amounts of by-products, 
such as a lithium carbonate generated in process of baking, and a lithium oxide, a lithium hydroxide, will increase too much if 
many, it reacts with the binder used in case these matter produces an electrode, and an electrode cannot be produced well. It is so 
good that there are few by-products in order to produce an electrode well, and the value of w is 1.2. It is the following, is 1.15 or 
less desirably, and is 1 .05 or less still more desirably. 

[0027] Moreover, although not changed by charge and electric discharge, the range of the value of v showing the amount of Mg 
is 0.001<=v<0.02, and it is 0.002<=v<=0.015 desirably. It is a range and is the range of 0.008<=v<=0.012 still more desirably. 
When the value of v is less than 0.001, the effect of Mg is not demonstrated enough, but the cycle nature in deep charge and deep 
electric discharge is bad, and capacity also falls and is not desirable. Moreover, the value of v is 0.02. Since a single phase is not 
obtained but the low phase of capacity appears in exceeding, capacity falls and is not desirable. The range of the value of most 
desirable v from which the effect of Mg can demonstrate enough and a high capacity is obtained is 0.008<=v<=0.012. 
[0028] Moreover, the range of the value of x showing the amount of Co(es) is 0.5<^x<0.85, the range of it is 0.7<=x<0.85 
desirably, and the range of it is 0.75<=x<=0.82 still more desirably. The value of x is 0.5. When it is the following, capacity falls 
remarkably and is not desirable. Moreover, the value of x is 0.85. When it is above, the cycle nature in deep charge and deep 
electric discharge is bad, and is not desirable. A high capacity is obtained and the range of the most desirable value of x with the 
good cycle performance in deep charge and deep electric discharge is 0.75<=x<-0.82. 

[0029] N is at least one sort chosen from nickel, Mn, Fe, Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B. It is at 
least one sort preferably chosen from nickel, Mn, Fe, Si, aluminum, calcium, Cu, Sn, P, In, and B. It is at least one sort chosen 
from nickel, Mn, Fe, Si, aluminum, P, In, and B still more preferably, and is at least one sort most preferably chosen from Si, 
aluminum, P, and B. The value of z is not changed according to a charge state and an electric discharge state, but the range is 
0<=z<=0.5, and it is 0.01<=z<=0.15 desirably. It is a range and is the range of 0.05<=z<=0.15 still more desirably. The value of 
z is 0.5. When exceeding, the overvoltage at the time of charge and discharge is high, and since a single phase is not obtained but 
the low phase of capacity appears, capacity falls and is not desirable, the value- of most desirable z from which the effect of N can 
demonstrate enough and a high capacity is obtained is a range which is 0.05<=z<=0.15 

[0030] (3) Further the cell and positive electrode of this invention General formula LiwMgvMnxNz02 (However, N expresses at 
least one sort chosen from nickel, Co, Fe, Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B.) w, vx, and z - 
respectively -- 0<^w<=1.2, 0.001<=v<0.02, 0.5<=x<0.85, and 0<=z<=0.5 a number - expressing - it is characterized by using 
the multiple oxide shown The ranges of w, vx, and z are 0.2<-w<=l,15, 0.002<=v<=0.015, 0.7<-x<0.85, and 0.01<=z<=0.15 
desirably, respectively, and the ranges of w, vx, and z are 0.2<=w<=1.05, 0.008<=v<=0.0l2, 0.75<=x<=0.82, and 
0.05<=z<=0. 1 5 still more desirably, respectively. 

[0031] Since, as for the new positive active material of this invention, Mg exists in the position of Li, although w cannot take one 
or more values, the amount of Li(s) which Li tended to form by-products, such as a lithium carbonate, and a lithium oxide, a 
lithium hydroxide, in process of baking, consequently was calculated by the chemical analysis may take a larger value than 1 in 
fact. However, Li with these superfluous has only covered the surroundings of a positive active material, and is LiMe02. If 
incorporated in structure, it did not break, but the structure where Mg exists in the position of Li is taken to the last. 
[0032] the new positive active material of this invention ~ general formula LiwMgvMnxNz02 the value of w which is shown 
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and expresses the amount of Li(s) — a charge state and an electric discharge state ~ changing — the range — 0<=w<=1.2 it is — it 
is the range of 0.2<-w<=1.15 desirably, and is the range of 0.2<=w<=1.05 still more desirably That is, the day intercalation of 
Li ion happens by charge, the value of w becomes small, the intercalation of Li ion happens by electric discharge, and the value 
of w becomes large. The amount of Li(s) is 1.2. Since by-products, such as a lithium carbonate generated in process of baking, 
and a lithium oxide, a lithium hydroxide, will increase too much if many, it reacts with the binder used in case these matter 
produces an electrode, and an electrode cannot be produced well. It is so good that there are few amounts of by-products in order 
to produce an electrode well, the value of w is 1.2 or less, and it is 1.15 or less desirably, and is 1.05 still more desirably. It is the 
following. 

[0033] Moreover, although not changed by charge and electric discharge, the range of the value of v showing the amount of Mg 
is 0.001<=v<0.02, and it is 0.002<=v<=0.015 desirably. It is a range and is the range of 0.008<=v<=0.012 still more desirably. 
The value of v is 0.001. When it is the following, the effect of Mg is not demonstrated enough, but the cycle nature in deep 
charge and deep electric discharge is bad, and capacity also falls and is not desirable. Moreover, the value of v is 0.02. Since a 
single phase is not obtained but the low phase of capacity appears in exceeding, capacity falls and is not desirable. The range of 
the value of most desirable v from which the effect of Mg can demonstrate enough and a high capacity is obtained is 
0.008<-v<=0.012. 

[0034] Moreover, the range of the value of x showing the amount of Mn is 0.5<=x<0.85, the range of it is 0.7<=x<0.85 
desirably, and the range of it is 0.75<=x<=0.82 still more desirably. The value of x is 0.5. When it is the following, capacity falls 
remarkably and is not desirable. Moreover, the value of x is 0.85. When it is above, the cycle nature in deep charge and deep 
electric discharge is bad, and is not desirable. A high capacity is obtained and the range of the most desirable value of x with the 
good cycle performance in deep charge and deep electric discharge is 0.75<=x<=0.82. 

[0035] N is at least one sort chosen from nickel, Co, Fe, Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B. It is at least 
one sort preferably chosen from nickel, Co, Fe, Si, aluminum, calcium, Cu, Sn, P, In, and B. It is at least one sort chosen from 
nickel, Co, Fe, Si, aluminum, P, In, and B still more preferably, and is at least one sort most preferably chosen from Si, 
aluminum, P, and B. The value of z is not changed according to a charge state and an electric discharge state, but the range is 
0<=z<=0.5, and it is 0.01<=z<=0.l5 desirably. It is a range and is the range of 0.05<=z<=0.15 still more desirably. The value of 
z is 0.5. When exceeding, the overvoltage at the time of charge and discharge is high, and since a single phase is not obtained but 
the low phase of capacity appears, capacity falls and is not desirable, the value of most desirable z from which the effect of N can 
demonstrate enough and a high capacity is obtained is a range which is 0.05<=z<=0.l5 

[0036] The cell and positive electrode of this invention (4) Moreover, the general formula LiwMgvFexNz02 (However, N 
expresses at least one sort chosen from nickel, Co, Mn, Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B.) w, vx, and 
z - respectively ~ the number of 0<=w<=l .2, 0.00l<=v<0.02, 0.5<=x<0.85, and 0<=z<=0.5 - expressing - it is characterized 
by using the multiple oxide shown The ranges of w, vx, and z are 0.2<=w<=l.l5, 0.002<=v<=0.015, 0.7<=x<0.85, and 
0.0l<=z<=0.l5 desirably, respectively, and the ranges of w, vx, and z are 0.2<=w<=1.05, 0.008<=v<=0.0l2, 0.75<=x<=0.82, 
and 0.05<=z<==0. 15 still more desirably, respectively. 

[0037] Since, as for the new positive active material of this invention, Mg exists in the position of Li, although w cannot take one 
or more values, the amount of Li(s) which Li tended to form by-products, such as a lithium carbonate, and a lithium oxide, a 
lithium hydroxide, in process of baking, consequently was calculated by the chemical analysis may take a larger value than I in 
fact. However, Li with these superfluous has only covered the surroundings of a positive active material, and is LiMe02. If 
incorporated in structure, it did not break, but the structure where Mg exists in the position of Li is taken to the last. 
[0038] the new positive active material of this invention -- general formula LiwMgvFexNz02 the value of w which is shown and 
expresses the amount of Li(s) - a charge state and an electric discharge state ~ changing -- the range - 0<=w<=1.2 it is ~ it is 
the range of 0.2<=w<=l.l5 desirably, and is the range of 0.2<^w<-1.05 still more desirably That is, the day intercalation of Li 
ion happens by charge, the value of w becomes small, the intercalation of Li ion happens by electric discharge, and the value of 
w becomes large. The amount of Li(s) is 1.2. Since the amounts of by-products, such as a lithium carbonate generated in process 
of baking, and a lithium oxide, a lithium hydroxide, will increase too much if many, it reacts with the binder used in case these 
matter produces an electrode, and an electrode cannot be produced well. It is so good that there are few amounts of by-products 
in order to produce an electrode well, the value of w is 1 .2 or less, and it is 1 . 1 5 or less desirably, and is 1 .05 still more desirably. 
It is the following. 

[0039] Moreover, the value of v showing the amount of Mg is ** 0.002<=v<=0.0l5 which the range of is 0.001<=v<0.02, and is 
made to desire and is wound although not changed by charge and electric discharge. It is a range and is the range of 
0.008<=v<=0.0l2 still more desirably. When the value of v is less than 0.001, the effect of Mg is not demonstrated enough, but 
the cycle nature in deep charge and deep electric discharge is bad, and capacity also falls and is not desirable. Moreover, the 
value of V is 0.02. Since a single phase is not obtained but a phase with a low capacity appears in exceeding, capacity falls and is 
not desirable. The range of the value of most desirable v from which the effect of Mg can demonstrate enough and a high 
capacity is obtained is 0.008<=v<=0.0l2. 

[0040] Moreover, the range of the value of x showing the amount of Fe(s) is 0.5<=x<0.85, the range of it is 0.7<=x<0.85 
desirably, and the range of it is 0.75<=-x<=0.82 still more desirably. The value of x is 0.5. When it is the following, capacity falls 
remarkably and is not desirable. Moreover, the value of x is 0.85. When it is above, the cycle nature in deep charge and deep 
electric discharge is bad, and is not desirable. A high capacity is obtained and the range of the most desirable value of x with the 
good cycle performance in deep charge and deep electric discharge is 0.75<=x<=0.82. 

[0041] N is at least one sort chosen from nickel, Co, Mn, Si, aluminum, calcium, Cu, P, In, Sn, Mo, Nb, Y, Bi, and B. It is at 
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least one sort preferably chosen from nickel, Co, Mn, Si, aluminum, calcium, Cu, Sn, P, In, and B. It is at least one sort chosen 
from nickel, Co, Mn, Si, aluminum, P, In, and B still more preferably, and is at least one sort most preferably chosen from Si, 
aluminum, P, and B. The value of z is not changed according to a charge state and an electric discharge state, but the range is 
0<=z<=0.5, and it is 0.01<=z<=0.15 desirably. It is a range and is the range of 0.05<^z<=0.15 still more desirably. The value of 
z is 0,5. When exceeding, the overvoltage at the time of charge and discharge is high, and since a single phase is not obtained but 
a phase with a low capacity appears, capacity falls and is not desirable, the value of most desirable z from which the effect of N 
can demonstrate enough and a high capacity is obtained is a range which is 0.05<=z<=0.15 

[0042] The electrolytic solution For example, propylene carbonate, a propylene carbonate derivative, ethylene carbonate, 
butylene carbonate, vinylene carbonate, a gamma butyrolactone, dimethyl carbonate, diethyl carbonate, methylethyl carbonate, 
1, 2 -dimethoxy ethane, 2-methyl tetrahydrofuran, a dimethyl sulfoxide, 1, 3-dioxolane, a formamide, a dimethylformamide, a 
dioxolane, an acetonitrile, a nitromethane, methyl formate, methyl acetate, a methyl propionate, an ethyl propionate, trialkyl 
phosphate, trimethoxy methane, a dioxolane derivative, Diethylether, 1, 3-propane ape ton, a sulfolane, 3-methyl-2-oxazolidine, 
A tetrahydrofuran, a tetrahydrofuran derivative, a dioxolane, 1, 2-diethoxy ethane. Moreover, at least one or more the 
non-aqueous solvents and lithium salt which were chosen from the group which consists of these halogenides etc., LiC104, 
LiBF4, LiPF6, LiCF3S03, LiCF3C02, and LiAsF6, LiSbF6 and LiBlO CIIO, LiAlC14, LiCl, LiBr, Lil, a low-grade aliphatic 
carboxylic-acid lithium, and a chloro borane lithium - [ for example, ] A mixed solution with at least one or more salts chosen 
from the group which consists of 4 phenyl lithium borate etc., Moreover, by using the gel electrolytic solution which mixed at 
least one or more chosen from the group which consists of these mixed solutions and polymers, for example, a polyacrylonitrile, 
a polyethylene oxide, a polyvinylidene fluoride, a polymethyl methacrylate, and a hexa FURORO propylene The positive 
electrode of this invention shows a good property. 

[0043] The positive electrode of this invention shows a good property by using for a negative electrode the matter which can 
carry out occlusion discharge of the alkali-metal ion in reversible. By the matter which can carry out occlusion discharge in 
reversible, alkali-metal ion Graphite, pyrolysis graphite, a carbon fiber, vapor-growth carbonaceous material, pitch system 
carbonaceous material, corks system carbonaceous material, phenol system carbonaceous material, rayon system carbonaceous 
material, polyacrylonitrile system carbonaceous material, a needle coke, a polyacrylonitrile system carbon fiber, A glassy carbon, 
carbon black, At least one or more carbon material chosen from the group which consists of a carbon material which combined 
two or more at least one or these of the low crystallinity carbon chosen from the group which consists of conductive material, 
such as furfuryl alcohol system carbonaceous material and a PORIPARA phenylene, and the high crystallinity carbon. The oxide 
or chalcogen compound which contains periodic tables Illb and IVb and Vb group atom in these carbon material. At least one or 
more composite material chosen from the group which consists of material with which these amorphous materials were covered 
or united. The oxide containing a conductive polymer, LixFe 203, LixFe304, LixW02 and periodic tables Illb and IVb, such as 
the poly acene, a PORIPARA phenylene, the poly aniline, a polyacethylene, and a disulfide compound, and Vb group atom, 
Chalcogen compounds and these amorphous materials are desirable. 

[0044] The use of the cell of this invention in which charge and discharge are possible in reversible although not limited 
especially ~ a notebook computer, a pen input personal computer, a pocket personal computer, a note type word processor, a 
pocket word processor, an Electronic Book player, a cellular phone, and a cordless phon — a cordless handset, a pager, and a 
handy terminal — A pocket copy, an electronic notebook, a calculator, a liquid crystal television, an electric shaver, a power tool, 
an electronic translating machine, a car telephone, a transceiver, a voice input device, memory card, a backup power supply, a 
tape recorder, radio, a headphone stereo cassette tape recorder, a pocket printer, a handicap cleaner, portable CD, The power 
supply for devices, such as a video movie and a navigation system As power supplies, such as a refrigerator, air-conditioner, 
television, stereo, calorifier, oven microwave oven, tableware washing machine, washing machine, oven, game machine machine, 
lighting device, toy, load conditioner, medical equipment, automobile, electric vehicle, golf khat, electric khat, and power 
storage system It can be used. Moreover, it can use also as the object for munitions besides a noncommercial use, and an object 
for space. 

[0045] By using the positive active material of this invention, highly efficient-ization can be attained in respect of all cell 
properties, such as an improvement of high-capacity- izing, reinforcement, the fall of the overvoltage at the time of charge and 
discharge, a rate property and a self-discharge property, an elevated-temperature property, and safety. Moreover, miniaturization 
and lightweight-izing of a system can be attained by using the electrode of this invention, and the cell using this for various 
systems. In addition, the charge and discharge in a high rate become applicable to a required system. 

[0046] An operation of this invention is explained concretely. Since insertion of a lithium and desorption are stratified [ easy ] or 
the zigzag layer structure, the positive active material of this invention shows the property excellent in the charge and discharge 
in a high current. Furthermore, the positive active material of this invention has the structure which Mg replaced in the position 
of Li. Since Li is univalent, if divalent Mg replaces it by the position of Li, the vacancy of Li will generate, the electron which 
was able to be drawn near there from O will enter, and an electron hole will be introduced into O. Since an electron can move 
easily using this electron hole, the positive active material of this invention has the feature in which electronic-conduction nature 
excelled the conventional material. These can be checked also from measurement of a hall effect and it is proved that a Hall 
coefficient is material with conductivity high also from about the same high value as Si being shown. 

[0047] The rate of an electronic conduction of the positive active material of this invention is 10 to 100 times large compared 
with the conventional positive active material, and the behavior like a metal to which the rate of an electronic conduction 
becomes high in low temperature is shown depending on the case. 

[0048] Since the positive active material of this invention is the structure which Mg replaced by the position of Li and it exists in 
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Li layer, without Mg ****ing after Li ****s at the time of charge, this serves as a pillar and a big structural change or the volume 
change of a grid does not happen (the pillar effect). LiMe02 Since the electron density between O layers which have pinched Li 
layer of Li for Li0.5MeO2 in which one half of Me carried out amount desorption, and O layers increases with desorption of Li, 
it expands by the repulsive force. If Li ****s further rather than Li0.5MeO2, the direction of the tetravalent amount of Me(s) 
with the density of electric charge higher than the trivalent amount of Me(s) will increase, it will be drawn by Me layer and O 
layers, and the point will be contracted on the contrary. Stratified or LiMe02 with the zigzag layer structure These expansion 
and contraction appear greatly mainly in change of a c axis lattice constant then. Moreover, these occur at the time of the charge 
from which Li is desorbed, and follow a change completely contrary to this at the time of the electric discharge in which Li is 
inserted. If it is repeated whenever this expansion and contraction are charges and discharges, a grid will collapse and it will 
become a life. In the conventional positive active material, since this expansion coefficient and the contraction were high, the 
stress to a grid was large and the cycle life was short. 

[0049] The electron density between O layers which have pinched Li layer of the electron hole introduced into O, and O layers 
can be reduced, and the repulsive force between O layers and O layers can be made to suppress by making Mg replace by the 
position of Li in the positive active material of this invention. The expansion accompanying desorption of Li is suppressed by 
this. Furthermore, since the electron hole introduced into O reduces the electron density of O layers, the attraction of Me layer 
which tetravalent Me with the high density of electric charge increased, and O layers can be made to suppress. The contraction 
when desorbing Li from Li0.5MeO2 is sharply suppressed by this. 

[0050] In the positive active material of this invention, the change to the contraction from the expansion at the time of charge 
appears only in a c axis lattice constant, and change of grid volume is very small. Therefore, the stress of a grid is suppressed 
remarkably and a life extends sharply, 

[005 1 ] The positive active material of this invention can prevent the desorption of Li especially by moisture absorption, and 
mixing of Me to the position of Li, in order that the crystal structure may be stable, when Mg replaces by the position of Li. 
Thereby, a stable synthetic material and an electrode performance can be obtained irrespective of the height of the humidity in 
the handling environment at the time of baking and electrode production. Moreover, since Mg has the operation as a sintering 
inhibitor, it can suppress big and rough-ization of crystal grain. If big and rough crystal grain is made, since structure stress by 
the expansion at the time of the above-mentioned charge and contraction cannot be eased, a crack arises in crystal grain easily 
and a life is short. The substitution of Mg can suppress generation of such a big and rough grain. 

[0052] Furthermore, since Mn, Co, and Fe cannot oxidize easily compared with nickel, they can attain reinforcement according 
to these pillar effects. Since Mg, Mo, Cu, aluminum, Cs, and Si have the operation which raises the electrical conductivity of a 
positive active material, they can reduce the overvoltage at the time of charge and discharge. 

[0053] Moreover, since B, P, and Si ** ionic radius are small, the grid volume of a positive active material can be shrunk by 
these substitution, decay by expansion of the grid volume at the time of charge can be suppressed, and a life can be made to 
extend, calcium, Y, Nb, aluminum, Mg, B, and Si have low oxygen discharge ability, since they exist stably as an oxide, are 
excellent in an elevated-temperature property, and can improve stability. Moreover, since the substitution by Si, In, Sn, Mg, 
calcium, and Bi tends to produce a defect in a crystal, it can attain high capacity-ization, and also an effect is in an improvement 
of a rate property. 
[0054] 

[Embodiments of the Invention] 

(Example 1 of comparison) As a raw material of positive-electrode material, they are LiOH and nickel (0H)2. 
nickel0.9Co0.1(OH)2 which made Co of 10 atom % coprecipitate in inside It uses and is LiNi0.9Co 0.1 02. It prepared so that it 
might be formed, and these were mixed 15h at the room temperature in Ar atmosphere using the ball mill. After holding this Ih 
at 150 degrees C in oxygen atmosphere and holding 2h at 470 more degrees C, 50h was calcinated at 720 degrees C, and 
positive-electrode material was obtained. Rotating-target formula sample level type X diffraction equipment with an airtight 
chamber (RINT2000 type, Rigaku make) was used for measurement of an X diffraction. The sample was attached in the glass 
electrode holder in Ar glove box, and in order to avoid contact to air, the front face was worn with the Mylar film. Having set 
this in the airtight chamber which prepared Be aperture, and passing helium gas, the influence of the moisture in air was 
suppressed to the minimum, and was measured. 250mA of tube electric currents, 50kV of tube voltage, and the source of CuK 
alpha rays are used, and 2theta is step size O.Oldeg. and measurement time 0.5sec about the range of 15 - 90deg. It measured 
with the step scan. In addition, in order to raise the accuracy of measurement of 2theta, before measurement, positioning of the 
z-axis was performed for every sample. In order to obtain a lattice constant in a high precision, the function of the lattice constant 
and cos2theta which were measured was approximated using the least square method, and it asked for the precise lattice constant. 
It is hexagonal and the positive-electrode material obtained from the measurement result of an X diffraction is alpha-NaFeO 2. It 
checked that it was the layer structure of type. An a-axis lattice constant, a c axis lattice constant, and grid volume are shown in 
drawing 1 . 

[0055] (Example 2 of comparison) as the raw material of positive-electrode material - LiOH and nickel (0H)2 
nickel0.9Co0.1Mg0.01 (OH) which made Co of 10 atom %, and Mg of 1 atom % coprecipitate in inside - two It prepared so 
that it might use and might become composition of LiNi0.89Co0.lMg 0.0 102, and these were mixed 15h at the room 
temperature in Ar atmosphere using the ball mill. After holding this Ih at 150 degrees C in oxygen atmosphere and holding 2h at 
470 more degrees C, 50h was calcinated at 720 degrees C, and positive-electrode material was obtained. Rotating-target formula 
sample level type X diffraction equipment with an airtight chamber (RINT2000 type, Rigaku make) was used for measurement 
of an X diffraction. The sample was attached in the glass electrode holder in Ar glove box, and in order to avoid contact to air. 
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the front face was worn with the Mylar film. Having set this in the airtight chamber which prepared Be aperture, and passing 
helium gas, the influence of the moisture in air was suppressed to the minimum, and was measured. 250mA of tube electric 
currents, 50kV of tube voltage, and the source of CuK alpha rays are used, and 2theta is step size O.Oldeg. and measurement 
time 0.5sec about the range of 15 - 90deg. It measured with the step scan. In addition, in order to raise the accuracy of 
measurement of 2theta, before measurement, positioning of the z-axis was performed for every sample. In order to obtain a 
lattice constant in a high precision, the function of the lattice constant and cos2theta which were measured was approximated 
using the least square method, and it asked for the precise lattice constant. It is hexagonal and the positive-electrode material 
obtained from the measurement result of an X diffraction is alpha-NaFeO 2. It checked that it was the layer structure of type. An 
a-axis lattice constant, a c axis lattice constant, and grid volume are shown in drawing 1 . the example 1 of comparison ~ 
comparing ~ an a-axis lattice constant, a c axis lattice constant, and grid volume — since all are large, Mg has replaced by the 
position of nickel 

[0056] (Example I) as the raw material of positive-electrode material — LiOH and nickel (0H)2 nickel0.9Co0.1(OH)2 which 
made Co of 10 atom % coprecipitate in inside, and Mg (NO) ~ three using ~ LiNiO.9CoO.lMg 0.0 102 It prepared so that it 
might be formed, and these were mixed 15h at the room temperature in Ar atmosphere using the ball mill. After holding this Ih 
at 150 degrees C in oxygen atmosphere and holding 2h at 470 more degrees C, 50h was calcinated at 720 degrees C, and 
positive-electrode material was obtained. Rotating-target formula sample level type X diffraction equipment with an airtight 
chamber (RINT2000 type, Rigaku make) was used for measurement of an X diffraction. The sample was attached in the glass 
electrode holder in Ar glove box, and in order to avoid contact to air, the front face was worn with the Mylar film. Having set 
this in the airtight chamber which prepared Be aperture, and passing helium gas, the influence of the moisture in air was 
suppressed to the minimum, and was measured. 250mA of tube electric currents, 50kV of tube voltage, and the source of CuK 
alpha rays are used, and 2theta is step size O.Oldeg. and measurement time 0.5sec about the range of 15 - 90deg. It measured 
with the step scan. In addition, in order to raise the accuracy of measurement of 2theta, before measurement, positioning of the 
z-axis was performed for every sample. In order to obtain a lattice constant in a high precision, the function of the lattice constant 
and cos2theta which were measured was approximated using the least square method, and it asked for the precise lattice constant. 
It is hexagonal and the positive-electrode material obtained from the measurement result of an X diffraction is alpha-NaFeO 2. It 
checked that it was the layer structure of type. An a-axis lattice constant, a c axis lattice constant, and grid volume are shown in 
drawing 1 . the examples 1 and 2 of comparison — comparing ~ an a-axis lattice constant, a c axis lattice constant, and grid 
volume ~ since all are large, Mg has replaced by the position of Li 

[0057] (Example 2) as the raw material of positive-electrode material ~ LiOH and nickel (0H)2 nickel0.9Co0.1(OH)2 which 
made Co of 10 atom % coprecipitate in inside, and Mg (SH) ~ four using ~ LiNiO.9CoO.lMg 0.01O2 It prepared so that it might 
be formed, and these were mixed 15h at the room temperature in Ar atmosphere using the ball mill. After holding this I h at 150 
degrees C in oxygen atmosphere and holding 2h at 470 more degrees C, 50h was calcinated at 720 degrees C, and 
positive-electrode material was obtained. Rotating-target formula sample level type X diffraction equipment with an airtight 
chamber (RINT2000 type, Rigaku make) was used for measurement of an X diffraction. The sample was attached in the glass 
electrode holder in Ar glove box, and in order to avoid contact to air, the front face was worn with the Mylar film. Having set 
this in the airtight chamber which prepared Be aperture, and passing helium gas, the influence of the moisture in air was 
suppressed to the minimum, and was measured. 250mA of tube electric currents, 50kV of tube voltage, and the source of CuK 
alpha rays are used, and 2theta is step size O.Oldeg. and measurement time 0.5sec about the range of 15 - 90deg. It measured 
with the step scan. In addition, in order to raise the accuracy of measurement of 2theta, before measurement, positioning of the 
z-axis was performed for every sample. In order to obtain a lattice constant in a high precision, the function of the lattice constant 
and cos2theta which were measured was approximated using the least square method, and it asked for the precise lattice constant. 
It is hexagonal and the positive-electrode material obtained from the measurement result of an X diffraction is alpha-NaFeO 2. It 
checked that it was the layer stmcture of type. Since the almost same a-axis lattice constant as an example I, a c axis lattice 
constant, and grid volume were obtained, Mg has replaced by the position of Li. 

[0058] (Example 3 of comparison) The rate of an electronic conduction was measured in the following ways using the cell shovm 
in drawing 2 . In order to avoid the influence of the moisture in air, it was mixed as a positive active material within the dry room 
of 3% of humidity, polyvinylidene-fluoride powder was mixed by the weight ratio of 93:7 as the material and the binder of the 
examples 1 and 2 of comparison, and pressurization molding was carried out by the pressure of 4.7 ton/cm2 at the shape of a 
disk with a diameter [ of 15mm ], and a thickness of 0.35mm, Pt-Pd was deposited for both sides of this disk using the ion 
sputtering system (E-1030 type, made in Hitachi). Ar gas ** is 0.02 - 0.04torr, the discharge current is 20mA and a charging time 
value is 1 5 minutes on one side. After removing the unnecessary vacuum evaporationo section adhering to the side of a disk 
using emery paper and considering as the positive-electrode pellet 23, the Ag paste 22 is applied to both sides of a disk, and an 
electrolysis Cu foil with a thickness of 33 microns is further piled up as a terminal 21, and it inserts into the stainless steel plate 
24 covered by the insulator layer 25 of a polyethylene film, and they are 0.5 ton/cm2. The screw stop of the pressure was applied 
and carried out. In the polyethylene film, this was doubled, was wrapped, carried out thermocompression bonding to the laminate 
film 26 which covered aluminum foil by it, and airtightness was secured. Measurement temperature is the range of 50 degrees C 
to liquid nitrogen temperature (-196 degrees C), and it measured the IkHz altemafing current resistance after 1-hour neglect so 
that it might become uniform temperature to the interior of an active material. The temperature dependence of the rate of an 
electronic conduction is shown in drawing 3 . Like a low temperature side, it is low, it sets at -40 degrees C, and the rate of an 
electronic conduction is 0.02 - 0.1 S/m and a low. Moreover, although rate-of-change delta sigma/delta T to the temperature T of 
the rate sigma of an electronic conduction has not indicated in a graph, in a 50 to -196 degrees C temperature requirement, it is 
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positive, and is positive also in a 40 to -20 degrees C temperature requirement. 

[0059] (Example 3) The rate of an electronic conduction was measured in the following ways using the cell shown in drawing 2 . 
In order to avoid the influence of the moisture in air, it was mixed as a positive active material within the dry room of 3% of 
humidity, polyvinylidene-fluoride powder was mixed by the weight ratio of 93:7 as the material and the binder of an example I, 
and pressurization molding was carried out by the pressure of 4.7 ton/cm2 at the shape of a disk with a diameter [ of 15mm ], and 
a thickness of 0.35nim. Pt-Pd was deposited for both sides of this disk using the ion sputtering system (E-1030 type, made in 
Hitachi). Ar gas ** is 0.02 - 0.04torr, the discharge current is 20mA and a charging time value is 15 minutes on one side. After 
removing the unnecessary vacuum evaporationo section adhering to the side of a disk using emery paper and considering as the 
positive-electrode pellet 23, the Ag paste 22 is applied to both sides of a disk, and an electrolysis Cu foil with a thickness of 33 
microns is further piled up as a terminal 21, and it inserts into the stainless steel plate 24 covered by the insulator layer 25 of a 
polyethylene film, and they are 0.5 ton/cm2. The screw stop of the pressure was applied and carried out. In the polyethylene film, 
this was doubled, was wrapped, carried out thermocompression bonding to the laminate film 26 which covered aluminum foil by 
it, and airtightness was secured. Measurement temperature is the range of 50 degrees C to liquid nitrogen temperature (-196 
degrees C), and it measured the IkHz alternating current resistance after 1-hour neglect so that it might become uniform 
temperature to the interior of an active material. The temperature dependence of the rate of an electronic conduction is shown in 
drawing 3 . The rate of an electronic conduction is high and as high as a low temperature side in -40 degrees C as 1000 or more 
S/m. Moreover, rate-of-change delta sigma/delta T to the temperature T of the rate sigma of an electronic conduction is negative 
in a 50 to -196 degrees C temperature requirement, and negative also in a 40 to -20 degrees C temperature requirement. 
[0060] (Example 4) This, and a binder and an electric conduction agent were mixed by the weight ratio of 85:5: 10 as a positive 
active material using the material of an example 1 , and the obtained mixture was applied to the hard-ized processing aluminum 
foil with a thickness of 20 micrometers. In an electric conduction agent, specific surface area is 270m2/g. The artificial graphite 
was used. The polyvinylidene fluoride was used for the binder and it added into the mixture of a positive active material and an 
electric conduction agent using the solution made to dissolve PVDF in a N-methyl-2-pyrrolidone (NMP). 1.5 ton/cm2 after 
drying the electrode after an application at 80 degrees C for 2 hours and volatilizing NMP It pressed by the pressure and dried at 
120 degrees C among the vacuum for 16 hours, electrode area - l.Ocmxl.Ocm it is ~ a mixture - the range of 2.8-3. Ig /of 
densities is [ cm ] 3, and the active material weight at this time is about 20mg 

[0061] With the composition showTi in drawing 4 , the charge and discharge test installed the cell by which the screw stop was 
carried out from both sides with the stainless steel plate 45 in the glassware 47, and performed it. After the dew-point carried out 
the laminating of the cell to the order of a stainless steel plate (SUS304) 45, separator (fine **** made from polyethylene) 41, a 
counter electrode (Li metal) 46, separator 41, the reference pole (Li metal) 43, separator 41, a positive electrode 44, separator 
41, and a stainless steel plate 45 and carried out the screw stop to it in Ar glove box -67 degrees C or less, it connected the 
terminal 48 and contained it in the glassware 47. Separator 41 and the positive electrode 44 fully infiltrated the electrolytic 
solution 42 beforehand. As the electrolytic solution 42, it is LiPF6 by the mixed solvent of a 6 fluoride [ phosphoric-acid ] 
lithium, the ethylene carbonate of a volume ratio 1:2, and dimethyl carbonate. What was prepared so that concentration might 
serve as a solution which is IM was used. It charged to a fixed capacity (50, 100, 150,200,220,250 mAh/g, 274 mAh/g) to Ig of 
positive active materials by the constant current of current density 0.55 mA/cm2, and the electrode was taken out after the 1-hour 
pause, what was air-dried after washing during 1 0 minutes was used in 1 and 2-dimethoxyethane, and the X diffraction was 
measured. Change of as opposed to an a-axis lattice constant for change of a c axis lattice constant of a c axis lattice constant 
(c/a) is shown in drawing 5 at drawing 6 . 

[0062] On the other hand, the material of an example 1 was used as a positive-electrode material, and as an electric conduction 
agent, by making a graphite into a binder, the polyvinylidene fluoride was applied to both sides of aluminum foil with a thickness 
of 20micro after 30-minute kneading with weighing capacity and the **** paddle machine so that it might be set to 88:7:5 by the 
weight ratio. 

[0063] It applied to both sides of copper foil with a thickness of 30micro using the mixture which prepared the artificial graphite 
as a negative-electrode material, and prepared the polyvinylidene fluoride 7% of the weight as a binder 93% of the weight. After 
positive/negative two poles carried out rolling molding with the press machine and carried out spot welding of the terminal, the 
vacuum drying of them was carried out at 150 degrees C for 5 hours. An example of the cell structure by this example is shovra 
in drawing 7 . The laminating of a positive electrode 72 and the negative electrode 73 was carried out through the separator 7 1 
made from fine porosity polypropylene, this was wound spirally, and it inserted in the cell can 74 made from aluminum. The 
insulating film (insulator) 78 is installed in the upper and lower sides of the cell can 74 interior so that each electrode contacts 
and may not short-circuit on the cell can 74 or the lid 75 in a cell. The negative-electrode terminal 76 was welded to the cell can 
74, and the positive-electrode terminal 77 was welded to the lid 75 in a cell. Moreover, a relief valve (current isolation valve) 79 
is connected to the lid 75 in a cell, by internal pressure elevation of 10 or more atmospheric pressure, a relief valve (current 
isolation valve) 79 deforms, and both electric contact is severed. In the electrolytic solution, it is one mol. LiPF6 What was 
dissolved in the mixed solution of 11. ethylene carbonate and diethyl carbonate was used, and it poured in in the cell can 74, The 
cell lid was attached in the cell can and the cylindrical cell of the diameter of 14mm and 1400mAh capacity with a height of 
50mm was produced, a cell - 1400mA - 4.2V up to ~ a constant current ~ after charge and 4.2V 3-hour constant-potential 
charge - carrying out - 1400mA - 2.7V up to - the discharging charge and discharge - several times repeat deed and 1400mA 
- 4.2 V up to ~ as a state which charged and charged 100% of cell capacity for this, the positive electrode was taken out and the 
amount of Li(s) was calculated by emission spectrochemical analysis (ICP) after washing for 10 minutes in 1 and 
2-dimethoxyethane Furthermore, as a state which discharged to 2.7V by 1400mA, and discharged this in 100% of cell capacity, 
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the positive electrode was taken out and the amount of Li(s) was calculated by emission spectrochemical analysis (ICP) after 
washing for 1 0 minutes in 1 and 2-dimethoxyethane. Thereby, when the cell operating space was checked, Li was a field from 
0.87 mols (the amount X of desorption of Li 0.12 mols) to 0.19 (the amount X of desorption of Li 0.80 mols) to one mol of 
Me(s). 

[0064] When the rate of change (cl max-clmin) / clmin of maximum cl max of a c axis lattice constant until it results [ from the 
state which charged 100% of cell capacity ] in the state where it discharged in 100% of cell capacity, and minimum value clmin 
are calculated, the value is as smaller as 0.02 than drawing 5 . Moreover, maximum c2max of the c axis lattice constant of 
Li0.5MeO2 It is as small as rate of change (c2 max-c2min) / c2min0.01 with minimum value c2min of the c axis lattice constant 
of Li0.2MeO2. Also difference 0.1 of the maximum [ as opposed to the a-axis lattice constant al of Li0.5MeO2 from drawing 6 ] 
(cl/al) max of the rate of the c axis lattice constant cl, and the minimum value (c2/a2) min of the rate of the c axis lattice 
constant c2 to the a-axis lattice constant a2 of Li0.2MeO2 It is in within the limits. 

[0065] (Example 4 of comparison) The material of the examples 1 and 2 of comparison was used as a positive active material, 
and the X diffraction as well as an example 4 was measured. Change of as opposed to an a-axis lattice constant for change of the 
c axis lattice constant at the time of using the material of the example 1 of comparison for drawint^ 8 of a c axis lattice constant 
(c/a) is shown in drawing 9 . Moreover, change of as opposed to an a-axis lattice constant for change of the c axis lattice constant 
at the time of using the material of the example 2 of comparison for drawing 10 of a c axis lattice constant (c/a) is shown in 
drawing 11 . 

[0066] On the other hand, the material of the examples 1 and 2 of comparison was used as a positive-electrode material, and as 
an electric conduction agent, by making a graphite into a binder, the polyvinylidene fluoride was applied to both sides of 
aluminum foil with a thickness of 20micro after 30-minute kneading with weighing capacity and the **** paddle machine so that 
it might be set to 88:7:5 by the weight ratio. 

[0067] It applied to both sides of copper foil with a thickness of 30micro using the mixture which prepared the artificial graphite 
as a negative-electrode material, and prepared the polyvinylidene fluoride 7% of the weight as a binder 93% of the weight. After 
positive/negative two poles carried out rolling molding with the press machine and carried out spot welding of the terminal, the 
vacuum drying of them was carried out at 150 degrees C for 5 hours. The laminating of a positive electrode 72 and the negative 
electrode 73 was carried out through the separator 71 made from fine porosity polypropylene like the example 4, this was wound 
spirally, and it inserted in the cell can 74 made from aluminum. The negative-electrode terminal 76 was welded to the cell can 
74, and the positive-electrode terminal 77 was welded to the lid 75 in a cell. In the electrolytic solution, it is one mol. LiPF6 
What was dissolved in the mixed solution of 11. ethylene carbonate and diethyl carbonate was used, and it poured in in the cell 
can 74. The cell lid was attached in the cell can and the cylindrical cell of the same diameter of 14mm as an example 4 and 
MOOmAh capacity with a height of 50mm was produced, a cell — 1400mA - 4.2V up to ~ a constant current — after charge and 
4.2V 3-hour constant-potential charge ~ carrying out — 1 400mA — 2.7V up to — the discharging charge and discharge ~ several 
times repeat deed and 1400mA ~ 4.2 V up to - as a state which charged and charged 100% of cell capacity for this, the positive 
electrode was taken out and the amount of Li(s) was calculated by emission spectrochemical analysis (ICP) after washing for 10 
minutes in 1 and 2-dimethoxyethane furthermore, 1400mA - 2.7V up to - as a state which discharged and discharged this in 
100%) of cell capacity, the positive electrode was taken out and the amount of Li(s) was calculated by emission spectrochemical 
analysis (ICP) after washing for 10 minutes in 1 and 2-dimethoxyethane Thereby, Li is [ as opposed to / one mol of Me(s) / when 
the cell operating space was checked / at the material of the example 1 of comparison ] 0.89. It was a field from a mol (the 
amount X of desorption of Li 0.1 1 mols) to 0.22 (the amount X of desorption of Li 0.78 mols), and further, when Li decreased to 
one mol of Me(s) rather than 0.30 mols (the amount X of desorption of Li 0.70 mols), hexagonal separated into two phases. With 
the material of the example 2 of comparison, Li was a field from 0.90 mols (the amount X of desorption of Li 0.10 mols) to 0.23 
(the amount X of desorption of Li 0.77 mols) to one mol of Me(s). 

[0068] The rate of change (cl max-clmin) / clmin of maximum cl max of a c axis lattice constant until it results [ from the state 
which charged 100%) of cell capacity ] in the state where it discharged in 100% of cell capacity, and minimum value clmin are as 
larger as 0.039-0.050 than drawing 8 and drawing 10 . Moreover, it is as large as the rate of change (c2 max-c2min) / c2min 
0.040-0.058 of maximum c2max of the c axis lattice constant of Li0.5MeO2, and minimum value c2min of the c axis lattice 
constant of Li0.2MeO2. It is as larger as the differences 0.20-0.27 of the maximum (cl/al) max of the rate of the c axis lattice 
constant cl to the a-axis lattice constant al of Li0.5MeO2, and the minimum value (c2/a2) min of the rate of the c axis lattice 
constant c2 to the a-axis lattice constant a2 of Li0.2MeO2 than drawing 9 and drawing 1 1 . 

[0069] (Example 5) The material of the composition shown in Table 8 from Table 1 as a positive -electrode material was used, 
and as an electric conduction agent, by making a graphite into a binder, the polyvinylidene fluoride was applied to both sides of 
aluminum foil with a thickness of 20micro after 30-minute kneading with weighing capacity and the **** paddle machine so that 
it might be set to 88:7:5 by the weight ratio. 

[0070] It applied to both sides of copper foil with a thickness of 30micro using the mixture which prepared the artificial graphite 
as a negative-electrode material, and prepared the polyvinylidene fluoride 7% of the weight as a binder 93% of the weight. After 
positive/negative two poles carried out rolling molding with the press machine and carried out spot welding of the terminal, the 
vacuum drying of them was carried out at 150 degrees C for 5 hours. The laminating of a positive electrode 72 and the negative 
electrode 73 was carried out through the separator 71 made from fine porosity polypropylene like the example 4, this was wound 
spirally, and it inserted in the cell can 74 made from aluminum. The negative-electrode terminal 76 was welded to the cell can 
74, and the positive-electrode terminal 77 was welded to the lid 75 in a cell. In the electrolytic solution, it is one mol. LiPF6 
What was dissolved in the mixed solution of 11. ethylene carbonate and diethyl carbonate was used, and it poured in in the cell 
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can 74. The cell lid was attached in the cell can and the cylindrical cell of the same diameter of 14mm as an example 4 and 
1400mAh capacity with a height of 50mm was produced, a cell -- 1400mA — 4.2V up to — a constant current — after charge and 
4.2 V 3-hour constant-potential charge -- carrying out ~ 1400mA ~ 2.7V up to -- the discharging charge and discharge were 
repeated 5 times, and the 5th service capacity was shown in Table 1 A cycle life investigates the number of times of a cycle when 
reaching 70% of capacity, having used 5th service capacity as 100%, and, similarly shows it in Table 1. a rate property — charge 
conditions - being related -- 1400mA - 4.2V up to - a constant current ~ after charge and 4.2V the 0.2C electric discharge 
which charges by the constant voltage for 3 hours, and discharges to 2.7V by 280mA about electric discharge conditions, and 
4200mA ~ 2.7V up to -- discharging 3C electric discharge - respectively -- carrying out ~ 0.2C The capacity factor in 3C 
electric discharge was displayed on Table 1 by %, having used capacity in electric discharge as 100%. Moreover, by overcharge 
examination, the rate of the cell which ignites when continuing charging by the 2800mA constant current was shown in Table 1 
by %. ****(ing) ~ an examination — 1400mA -- 4.2 V up to — the rate of the cell which ignites when a cell is made to penetrate a 
nail for the cell which carried out constant-potential charge after charge by the constant current 4.2V for 3 hours by speed 5 
mm/sec was shown in Table 1 by % 
[0071] 
[Table 1] 
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T. msSJEmco&mnt:m&it^7mt ltl i , o. 

C0LiMeO2 flljSSr^L. *»-:)Me*«Mn, Co. N 
i , F eii>t>mStlfz'J^^j:< 1 1 ia^#^, *^-:>L i 
Me02 flfittCfcttSL ifiatCMgjtp^Pitt^CltS: 

mieiEffi£0ig!|*lS^«l£-tS7^t LTL i . o. 
OLiMeO? liJiSr^rL. *>-5Me*JMn, Co. N 

9 6t:oiasffiffltiJ('^"rotL<{ift-cS)'). ntt 
<tt4 ox:tp(>- 2 ox:<7)fflSKHCfev^T 0 1 L<« 

X. mmm<7)Q^im&-tt7cmt lxli. o. 

OLiMe02 fllJtSrWL. A^OM e sip'M n , Co. N 
i . F ei!)^i^Miiiif::'J^^< ti>l M^^^. 7&>oiwiB 

«?fi^»c01 0 0%SriS:SL7ttltlit:SS*-C<Oc 

(C Ina.-C l.in) /C 1 .in**. 0 . 0 3 J31TT&I. 

fr^fiicoS!|*l®^18sE^S7C^i: LTL i , O. 

COLiMeOz ffijaSr^L. A^OM e 35^M n . Co. N 
i , F eip(>miitU-z'J^^j:< 1 1> iM^isi^. H'^mM 
J^MS^li. Lio.sMeOz <?D c ttf&f^^cO** 
fflc2.a. fc. Lio. 2Me02«cSrt&^^^ 

COg/hffic 2.iofcC7^-ft.*(c 2«ai-c2miD)/c2 

«in*<, 0.0 11ilTT'*l.di:S:!^fc-ri.®6. 

i}^i^^h^mmizmmcom(miMm^nMf>z}5\.^ 
X. mMmmvummm-hTcMk ltl i , o. 

Mg^rmjcMtL. i>^m^. t,L<{i>'W^^JH* 
c7)LiMe02 ffijSS-:tL, i^-^M e *«M n , Co. N 
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2 

jEffi?S%®{±. Lio.5Me02£7)attf&^^aHci* 
^Scttt&i^^c lomiOS:*:ffi (c l/al).a. 

L io.2Me02<?Dattl&?-^a2tJtt-|.cWtS 
i^^c 2<7)SU^(7)S/hffi ( c 2/a 2).in 

0.1 mx'hhiittrmsLt-rim^, 
imm7]jEmmmtLx. -^Li,Mg„Ni 

iMyNz02 (fflLMJiMn. Co. F e*^^>S(^<^3t^!'- 
^< 1 1> laT*)"?. N{±Si, Al. Ca. Cu. 
P. I n. Sn, Mo. Nb, Y. B i . B*^^>S{ffL 
10 3tiJ'^^<fct>ia5:*i)L. w. V, X. y. zti-^il 
-fitOgwgl.2. 0.001gvg0.02. 0.5^ 
x<0.85. 0.05gy^0.5. 0gzg0.2c7^ 
^^L. M*L<J±w, V, X. y. zii^fl^tl 
0.2gwgl.l5, 0.002gvS0.0 1 5, 0. 
7gx<0.85. 0.05^yg0.25. O.Ol^z 
go. 1 5COMHT'J>0. $^>fc:atL<f±w. V, 
X. y, z{i^il-fil0.2gwgl.0 5, 0.008 
gvg0.012, 0.75^x^0.82. 0.05gy 
go. 15. 0.0 5gzg0. 15<^ffiH) T*Sill> 

mm. 

[iS^8] jEteSiHsSfcLT. -«^Li,MgvCo 
,Nx02 ({IL. NtiNi, Mn. Fe. Si. Al. 
Ca, Cu, P. In. Sn, Mo, Nb, Y, Bi, 

Bi)^i^miitvtz:}^^j:<bi>imimyL. w. V, X, 
zJi-f-a-fixOgwg 1 . 2 . 0. 0 0 1 g v<0. 0 2 . 
0.5gx<0.85. OgzgO.5 OSci^^L. a 
*L<{iw, V. X, z{4-efl.^'ix0.2gwgl.l 5 
. 0. 002gvg0. 0 1 5. 0.7gx<0.85, 
30 0.0 ISzgO. 1 5 iOKHT*0. $'?>i:a*L< 
(iw, V, X, z{4-efl-Pix0.2gwS1.0 5 , 0. 
008gvg0.012, 0.75^x^0.82. 0.0 

5 g z g 0 . 1 5 £^1^18) x-TFi^titm^mrci)?) 

im^9]jEmmmtLX. -lyCLi.Mg.Mn 
,Nz02 (fflL. NtiN i . Co. Fe. S i . A 1 . 
Ca. Cu, P. In, Sn, Mo, Nb, Y, Bi, 

Bi)^^Siitvfic}'-^j:<ti:>im^mhi. w. v. x, 

z{4^il^il0gwgl.2,0.00 1gv<0.02. 
40 0.5gx<0.85. OgzgO.5 «7^5:^L, M 
iL<{lw, V, x, z{±-efl-PtL0.2gwgl.l 
5. 0.002gvS0.015. 0.7^x<0.85. 
O.OlgzgO.15 C7)KHT'S)0. $^liZmtL< 
Jiw. V. x. z{4-eix-?ii0.2gwgl.0 5 . 0. 
008gvg0.012, 0.75gxg0.82, 0.0 

5gzgo. 1 5 cDfm) X'^^tii>i^^{tmx'h& 

1 0 1 lE^^b LT . HS^L i , M gv F 
e.Nz02 (fflL. NtiNi. Co, Mn, Si, A 
50 1, Ca. Cu. P, In, Sn, Mo, Nb, Y. B 



3 

i , B i)-(,mimtz9-^j: < 1 1 1 a& St) L , w . V . 
X, z{i-5-iimogwgl.2.0.001gv<0.0 
2, 0.5gx<0.85. (TM^^h 
aiL<{iw, V. X, z«-eix-eix0.2gwg 

1.1 5. 0.002gvg0.01 5, 0.7gx<0. 

85, o.oigzgo.i5 ffymsrch*). ^^iizm 

^L<liw, V, X, zJ±mmo.2gwgl.O 
5. O.OOSgv^O.O 1 2, 0.75^x^0.8 
2, O.OS^zSO. 1 5 (?D®H) T'^^flSa^ 

-fl:!i*iT-&sifc^itafc-raffl^i, 2iaa<o«fa. 

U^l-^^^W^, --K;P3-:7X. --KUr^^'Jn^ 

c:ttii>;&-;Jf>1*«fc. ^JMSllib . iVb. Vb^ 

/iJt(±, Li.FeaOs, Li.FeaOi, LiiWOz. 
^JW^IIIb , IVb. VbjKH^Sr-^tfK^^*). 

'i-)Vi]~i(-^-\' , ^^)V:i:.'f~}Vit~if-.^-V ^ 1. 2 
-i^'^ hdfi^xrJ'y, 2-^f-;krh7t Ha^^y. 
S/;><^;l^>^;l'7*^ri^F, 1. S-v^^V^y, 

-bu^^'y. if^^f- 
/i'. ru\i^y^:^^)V, ratr:t>-Sxf-;i'. yy® 

i/xf-yPx-T'/K 1. 3-7'ay^•v^^;^^y. x 

/w^^y. 3-;<f•;^-2-Jr^1^VDi''y, T^h^b 

y. 1. 2-i^'xhJfi'X5'y. t>J;t^/t;t«. d^i 
ty<r))\xify'mt^hts:hMi^ '<)WdKfz.'y^£< fc 
oJJLhco^fTK^i:. L i C 1 04 , L i BF4 . Li 
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4 

PFe . LiCFaSOs, LiCF3C02. LiAsF 
6. LiSbFs. Li BioC lio. LiAl C l4,Li 
CI, LiBr. Lil, m»Mm.ilii'if^yW'i&'^ 
A, :7ao*'5y'Jf-'>A. 07x::^;l^*'>iS'Jf">A 

JSfcco;^^^. fcitX/i/cJi, 
^1, 2|^«0«fi. 

[ifi^i3] y-h^N-yay, '<yA*>'^"V3y. 

i^l8. '^-j;^. )\yr^9-%&}\y, Sl^ne-. m 
«flSiRfii, aismmiS. h^yv-wN'. ^^A:>3« 

SI. v\'.y^T>y7-«SS, ^-rvn- 

yi^is. ^>yH*yxxUJl-. Sl^ryy^'. t^y 

20 T-f^"J— ;K-^'7';l'CD. h'TJfi^-b'. -^b'>■' 
-i^ayi-'XTA. xr^y, T^Ub'. TrfV 

it. ia*S, ^-T'ym^^wyx, :fesacv^ig, mm 
1. 2ieii«sffi. 

[00011 

30 [00021 

[fi!*<oetffil i:»«ffi{i^N-V3y-^8l©«i5=5r 

[00031 O^Snyf^-^' {^yay\:zL-9t 

l^mSfccOt^t?) ■'?'«^tf^Jg*(Personal Digita 
1 Assistant. J>|.V^(JPersonal Intelligent Coramnic 
ator, abSV^fi'NyK'Vl^H ■ nSj.-^r-^') tv^-? 
Jt#l6*3ift (t-b-;l^ ■ nyfi-x^ y^) i^'^ 

[0004 1 $^{3. flOTi^JicO^iOfctttSf 

50 



(4) 

5 

[0005] z:ij:mjftto+Tt!^t#*m»issrfflv^^^ 

O2 , LiiNi02 , LiiMn204, Li,Fe02, 

V2O5, cr2 05. MnOz tcffcmmi^^Mcrmit 

iBj. Ti S2. MoS2^i:<0X?;l'3>'-t^ hit^^t^tp 

TV>-SLiiCo02. l^iiNiOim<D~d^mEWli 10 
L i^SSrflffit L-CfflV^)tJ^4 VfiLhi^S^J&W 

mmzvx. mm^. mtri^j:}:. s^<ob 

[0006] mk. lEmco^^&it. ^^iti^m- 
ttiib. $t^iKcm<mm.^^^tix\>^i>. mi 20 

fc-fb^Li.MOz (MJiCo, Ni, Fe. Mn<r>0 
•^*»i?>SfR$<ll. iaX«2aijUi«07cSSr^-f ) Tip 

-306022^) . J)&V^{i'ft:^5»:Li.MyGeiOp(IV»4 
Co. N i . M n *»^>S{mi. 1 mJiC0]^^7C 
0.9^x^1.3, 0.8gyg2.0.0.01^z 

go. 2, 2.0gpg4.5) •c*§*i.i.a^Sfl:!H!i& 

fflV^S^t {!^T7-29603-^)*«M*$ilTV^S. * 

<tt> iSTfcO, M{ij^^-ej>o. N{±Ai , I 

n, SncoSf*»<i>]gtf<TJti!'-^<fct)iaiSr^L.. 

0. 05^x^1.10. 0.85gygl.00. 0.0 

0 1 g z g 0 . 1 0 ) X'^^tih^^immimrth 

:ibifi (!^m^7-176302-^) . Sit. SM, -^--f ^-yl^ 
!mt^3t«-rSi>«i:Lr(i. L iyN i (i-.)M,0 

2 (MtiCu, Zn. Nb, Mo, W<?)Sf*»^>StfiXl. 
^J^^r<tt,ia<07C«, 0<x<l. O.Qgygl. 

3) T'^?nSS^^b!fe^ffiffl-rS(#H¥6-283174 40 

,MgyCoiNii-y-iOa (0.95^x^1.05. 0. 
02gzg0. 1 5^:^{f, 0.003<y<0.02, 
z<0.02^rf>Jf. 0.00 3<y<0.05, a = 
2) T'^;?nSfi^^k:«l)2:fflV^I>^fc (!BIB¥8-185 
863^) ^i:ipm^^tlX\>^i>. 
[0007] 

1, M02 (MtiCo, Ni. Fe. M n « d *>*^^>SSit 50 
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iaxji2aiyjico7^$:^i-) r^^ns u 

v\ i^:. mE*ifiT-ri.^fc'c7)^^S::^-r5. A, My 
Nz02 ( A«T;l^;<? 'J^R*»tS{fii/v:^^^:< t> IS 
TJ)'?. MJiJ^^S-eS)'). N{JA1 . In, Sn« 
Sf*-^,S{ffi/v:i!^^r<i:i>ia5r^L. 0.0 5gx 
SI. 10, 0.85gygl.00, O.OOlSzS 

0.10) x-^^tLhrn^mim^^i^izhm 
miz-v-f ^fim^ii&m^tihtiK ^.tzmMizmm 

SWgt-'fb^Li.MyGeiOp(M{iCo. Ni.Mn 

ii-^mimi,imitff>m^jm, 0.9^x^1. 

3, 0.8gyg2.0, O.OlgzgO.2, 2.0^ 
Pg4. 5) t*$ilS1t^iHt!feiSrfflV^SJl^. ?i 

i^<7^^RiE$r»$iJ-ri.^: fcJi-e#^rv\ L i y N i 
(i-.)M,02 (MliCu. Zn, Nb. Mo, WcOSf*» 

t>immh'j'-^j:<ti>im<^jiM. o<x<i. 0.9 

gyg 1 . 3 ) TS^^nsa^fllilJjS-ffifflTSJ©-^ 

'(l:!^Li,MgyCOxNil-y-iOa(0.9 5gxgl. 

05. 0.02gzg0. 1 5^r^)tf. 0.003<y< 
0.02, z<0.02^^>{f. 0.003<y<0.0 
5 , a = 2 ) -C^^tlSa^iHkiBjSrfflV^SJ^tC tPI 

mtMrnizm'Thimmcoisr. u-him^^'sstm 

x-mt^siSLwrnimttit . 
[0008] ^^lizj^^mmm^ziti^ffM 

[0009] 

)Emsmmm-?>imbLXLi. o, msS: 

Me02 ffiJSSrWL. A>oMe*<Mn. Co. Ni, F 
e *>A,a{f il/v:iJ'^^:< i: t> 1 m^ifif*: *^ L i M e O 
2 Itj&tfct-tS L i &mzM six^mEth Z 1 2r#®i: 
^h. mim&hLXM. m{fa-NaFe02 ST 
5F:^1Xh:K}imiWMm^hh. ^tl\ia - N a F e O 

2 m<mim^:^y<nii:nwLWLm<^)m:n^iz^\,z 
^MtyimmmLtimmX'hh. 'jy^iffmrnt 

MeOs Afflfi|s*-mft*tTi:ttg2r?^«L. H 

ffizamipam ^tzmi:^^ tx ^jy^y\,zw^ tti- 

Wmt^i^^i'mW^m^^'^o , L i (O&SlZMsiJ^ 
fttS*»i:'3*-5riil2-ri.*Si:LT{i. EXAFSiffl 
4»tti^IiIl»fS!l£, XgtHlJriJS. Stf'J-h'<Jl'h 
^FEFF^t'<0(S*f¥ffit=i-5"C#^>ill., iTt. M 
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7 

Mn3\ Co3\ Ni3\ Fe3*<7)-f jT^^iOt:*: 
g'V^ iOitlih^ Li<Ofia{CMg*^#qtLTV^il{f. 

V ^(iM gftd^^r V ^tJt^TJD^S t . M e COfi[ 

Mg*i^?SL^v^«^, &Sv^{iMgi*y''-^:V^J^t 
&^XWm-h, Ztlt,<r>Zti}^^. Mg^ifc'cOffiMtC 

XHmX'^^. 10 
[ 0 0 1 0 ] L i {iSfcM g*<#:?trS i d t^^t-^ 

Z</)Mm^LX^-^:^imTii. MefigtMg 
L^v^^rto. L i aatM g ^^F4§-frS c: b 

[00 11] MgCOJ^fcUTti, «gEV^*i^'>A. 
i!^^:<fct)ia^fflv^S>ri:A«ai:Lv^. St. ^iT:^ 

[0012] *f&Bj<o®ffiiJ it^ffitt. jEffiffiiBJ®?: 

is^-ri.7ciit LTLi . o. ug^!&mtmtL^tf> 

OJI*^. i, L < tti^W^^JittOL i M e O2 flljt^fl 
L. i&^OMej&JMn. Co, Ni. ¥ elpi^MMilft^^ 

fc(ti.«^G^*« 1 S/mm:TS) 0 , if i t < 1 30 
0 0 S/mJiLh-C&S:: 1 taawSESS 

?»C'j±-4 ox:jaTtcfcftss^"e#*«io. 1 s/ 

m \:XVhWhXfh^i}'->tz<n^znL. *^,BiOiEffiffi 
[0013] ^ f>{c. jEfiKS!fe®fc tT. ?S!fe®i7)«^^ 

^^tf <}/sTt,\ 5 ox:*- 

^> - 1 9 e-CtOffiJKKfflfciJ V 0 1, L < «4ftT'i) 0 . 
»i L <«4 ox:*>f>- 2 0X;<39ii^ffllCfcV^T 0 1, 

{i4 0°CJJUi£0^iaffl!ltCJt'<.T - 2 O-CJJlTcOfiiSlfflti 40 
6^tt?:^Lt<0tML, *f6Ba«OjESS5WrC{44 0 

°c&±<7m&mz^^x - 2 orjjiTcofiiaiBUJi:^^ 

[0 0 14] it. *||HJ(?5«MtJit^jEfii{±. lEffig 
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Ja5:iS"L. *-OMe*JMn, Co, Ni, Fe*-^>S{f 
tuti!'^^< i: <) 1 a^-^;^. m?fi^S<^) 10 0% 
S:^Lt*t®*-^.. ««l^i<7)l 0 0%^ifcSLt^^ 

C IninfcCO^ft^ (C l.a.-C loin) /c l.in**. 

-c l.in) /c l„iD*\ 0. 0 3i')t>;»c5v^^. 

if). n'fi^mmLx-t^ ^fum^ipm^K 

[ 0 0 1 5 ] ? ^> il^ffitt. iEffi 

t L < «li^W:/m«OL i M e O2 
fflj^^^L. **OMe*iMn, Co, Ni, Fe3&><J,S 
\£tl/:i'Jf^<bi>imi:'ti^. iP^. Lio.5Me02 
i0c»|&?gaoift*fflc2.aifc. Lio. zMeOiiO 

cWf&^SSCCOft/jNfflc 2.in i:<^^k*(c 2.az -c 

2.in)/c2.iD*^ o.omTThhzt^imt-t 

h. L io.6Me02Ti4. LiMe02 tZit^XhicO 

£0LiMeO2 mipmErri>^ui. cmt&^^<r) 
'pTi>m:mim^L. iii^c2»a.i:-rs. 

Lio.2Me02 T'<±L io.6Me02tit^T. ^Jf^ 
^CO-'h? VMWe4*3&M Jf^^CO:^^ V>M e3* J: 0 1 

O<0fi*»^*«>^>iXS^^I:* ( C 2,>a.-C 2.in ) /C 

2.in *»\ 0.0 liaTTfcl.^t^#ai:-rS. 0.0 

[00 16] St. *5^<^«fifcJ:lXjEfiitt. iE®S 
!H9®^««-rS7cSi: tTLi , O. M g ^riff^pjai: 
tL<lii'V-»f^^«*5fi0LiMeO2 ^ 
^2rWL. A-oMej&iMn, Co, Ni, Fe*-/^SJf 
ilti!'-^< fct> ia^-^.«^. Lio.6Me02<Oa 
Mt&^^ a 1 fcJtrS c»f&^^c 1 tfOgil^cOfc^ 
tt (c l/al).a. fc. L io.2Me02 OattlS^S 

la a 2 tjt-ts c c 2 <^\^<7)m^m ( c 2 

/a2).ini:«ll*i. 0.1 a^ThhZki:mLt-r 

mzc/aLff>sckmt&^mffMti^o. 

1 iartT-*-&C:fc*^SLV^. Lio.6Me02C7)att 
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(c l/aD.ink. Lio.2Me02COattf&^^a 
2izm-h cttK^^c 2iOiiJ^«fi/hffi ( c 2/a 

2).i„t<oii*\ 0.1 ?:mx.?>m^iziiX:SiMtzx?, 
[0017] ( 1 ) ^^wMcomMnxx/jEma. -m: 

Li.MgvN i.MyNx02 ({HtM«Mn. Co. Fe 
i}^^&iitU-z'y^<ki>im-C$>'^. NJiS i , A 1 . 
Ca. Cu, P, In. Sn. Mo. Nb. Y, Bi, 
B*»^>SKtuti!'-^<fct>iaSr^L, w. V, X, 10 
y, zJi^tL-rilOgwgl.2, O.OOlSv^O.O 
2, 0.5^x<0.85, 0.05gyg0.5, O^z 

g 0 . 2 c^imh-r)T^^ti^m-i^itmm\'^i> ^ t 

imLk^h.Mtl<\±vf. V. X, y, zii^tL^ 
iX0.2gwgl. 1 5, 0.002^vgO. 015,0. 
7^x<0.85,0.05gy^0.25, O.Ol^z 
g0.15OlKHT'i>'). ^'^fca^U^iw, V, 
X, y, z«-eix-fixO. 2gwgl.O 5, 0.008 
gvgO.012, 0.75^x^0.82. 0.05gy 
go. 15. O.OSgz^O. 1 5C0ISH'CJ>I.. 20 

[0018] ^^B^<7mm^jEwmmiii^ i ^oeac 

Mg*«#rr4C:i:*»^s w{lljy±^Offi5ri:0#=SrV% 

{ilJ:Ot:*:^v^fi&i:SC:t*«S)S. L*>L. ^ii.'o 
LiMeOz fi|Jil*ItJ±]R0at<lT«t5^,-f. f> 
h, 30 

[0019] i^%mim^£Wimm\t-m\^ i . 

S>S*«. ±tLT;^Ctra?:*l«L. a-NaFe02 ffi 

L<»i0.2gwgl. 1 BcolgHT-fcO. $^t:M^L 
<{iO . 2gwS 1 . 0 50liH-eftS. BD*>^fc: i 0 

< =3: 0 , iS:St i 0 L i :t>'co^ y^-iiv- 40 
<f^i-S)t4^t»i. l!l*l£«!B!*5i!'^=5:V^{ifc'^<. wco 

ffl** 1 . 2 m-t^h 0 . ail L «i 1 . 1 sOTT'S) 

0. §^>fca^L<«1.0 5WTT-J)S. 
[0 0 2 0] ^Jt, Mgft2:^-rv£Offi«3/ES. 
fciO^L^V^*^. 0.00 1gv<0.02cOliH-C 50 
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i)"). a^L<(±o.oo2gvgo.oi5 coiiHt' 

S>0. §^>t:a*L<Ji0.008gvg0.012«li 
HT'fc*, vOfiiSO.OOl Sl^SfWJ^. MgW^^J^ 

0.0 2 ^mLh^^zxm-mmt^tvf.^mm, 

^ Wi7)ttti 0 . 0 0 8 g V g 0 . 0 1 2 cOliHT'J) 

[0 021] N ia^m>-rx<0tt{±0.5gx 
<0.8 5<OKHTS)0. a^L<<i0.7gx<0.8 
5C7)|EHT'*'), $'^tatL<{iO. 75^x^0. 8 
2(^15H-C*&, xC7)ii*«0.5 Sfi(i^ 
L<iSTL. »ilL<^:V^. x<7)^0.8 5 Jjl 

<, > X <oe(J 0 . 7 5 g X g 0 . 8 2 «?3SgHTt> . 
[0 02 2]M{iMn. Co, F e*>/c,S{fiuti!'^^r< 
h t la-C. y<7)ttJi^ES*t«. JScmiEt J: 0136* 
1*. -e<OliH<i0.0 5gyg0.5T'*'3. aiL<« 
0.0 5gyg0.25cO|®iTft"?. S^>{ca^L<« 
0.0 5gyg0.1 5c7)eHT'fcl.. y<Offi*«0.0 5 

0.5 S:Sxl.%^t«>^«**®TtT»iL<^rV>. 

a*UV^y<Ofi{i0.0 5gygO. 1 5<^eBTfcl.. 
[0 02 3] NJiSi , Al, Ca, Cu, P, In, 
Sn, Mo, Nb, Y, Bi, ^t^tMWXt;.'}f*j:<.t 
tiar. ifiKJiSi, Al, Ca, Cu, Sn, 
P, In. B*>^>Stf*l/ci!^=5r<fct>iaT*>0. 
fc:laF*L<«Si. Al. P, In. m^t>miM:.'y 
^r<i:t>iaT'2iO. ftt>#^L<{iSi. Al. P. 
B*-^,S{fix^il'-^:< 1 1 1 z<^ffl«i^4« 
®, i O^lrt-r, -e^D^HtiOSz^O. 

2 T*0, a^L<«0.0 IgzgO. 1 5i7)liH-C 
fcO, ;$^>{caiU<«i0.0 5gzgo.l5coKHT' 
zc7)<BAJ0.2 ^il8i.-&«^t«^TO;i5(t 

v-izWfflJiO.O Sgz^O. 1 5<0liHT-fcS. 
[0024] (2)ifc. *||HB<0®fiii<tl^©i. 
H^L i,MgvCoiNi02(fflL. N{±Ni, Mn, 
Fe. Si, Al, Ca. Cu. P. In, Sn. M 
o, Nb. Y, Bi, B*»^.Stffut^^^< t i>ia^ 
Woh. w, V. X, z«^il-eix0gwgl.2, 0. 



1 1 

001gv<0.02. 0.5gx<0.85, O^zg 

0.2gwgl.l 5, 0.002gvg0.0 1 5.0.7 
gx<0.85, 0.0 Igz^O. 1 SWKHT-fcO, 
^hizmtKiivf. v,x, y. 
wgl.05. 0. 008gvg.O. 0 1 2, O.TS^x^ 
0.82, 0.05gzg0. 1 5c7)MHrfcl>. 

[00251 ^mMi^m^m^^mii l i coast: 

I). LiMe02 1i3SrttC«]R0a*<tT{itJ^>-r, * 
[0026] *f6HB«^a5:]ESffi!fi!®«-«*L i . 

aEfcLTy^*B^H^*tfifL, a-NaFeOzflBS 
^kh. L i »5:^^w<Ott{i3E«ttffl!, Sc€«ffitt 
iO^L. ^<?5|gH»iOgwgl.2 -CfcS. a#lL 
<tt0.2gwgl. 1 5<O«H-e*0, $^tM*L< 
fiO. 2gwg 1 . 0 5(DmiTS>?>. Bp-^3teSti 0 L 

i >f ^ yffyf i^y9—iiv~xy3 yi^1^:i *) wcofiji 
3 yAiei'3wc7)ffl{±^i^ Lig*n.2 

comn.2 wTT-fco. a^L<{ii. 1 5mTT-fc 

0. $'^fc:M^L<ttl.0 5mTT-S>&. 
[0 0 2 7] ^fc. Mgi5:^^vC0fi<±^,JSfli 
(cJ:0^L*v^3&»\ 0.00 lgv<0.0 2«ffiH-C 
a*L<J±0.0 0 2gvg0.0 1 5 COIEHT 
?f.ta*L<{±0.0 0 8gvg0.0 12<?3li 
»CJ>-5. v£7)ffi*50.0 0 1*S|cOJ^. Mg<DW 

;Ht*^«<. §ftt>fiTL. if^L<^v\ *3t. vco 

ffl*»-o.o2 ^iiixaj^w»-ffl*»'#^*i-r, 

i>ai; UwcOffl*50.0 0 8gvg0. 0 1 2«0liH-C 

[0 0 28] tfz. Coii^^-rxcOfitiO.Sgx 
<0.8 5cOlfflT'^i'3. M*L<«0.7gx<0.8 
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ScOffifflT^O. $«J>tll*t<«0.75gxg0.8 
2«ffifflT'*.S. x<^e*>'0. 5 *g|«OJ©^. ^Biim 
L<ffiTL. fftL<=5rV^. ^Jt. x<^*>0.8 5 

V^xc7)ffi{i 0 . 7 5 S x S 0 . 8 2 «eHrj>S . 
[00 29] N{iNi . Mn, Fe, Si, Al, C 
a, Cu, P. In, Sn. Mo, Nb, Y, Bi. B 

10 i)-t^mi£tifz'jf*x< fc i> if * L< <±N i . M 

n, Fe, Si, Al, Ca, Cu, Sn, P, In, 
{±Ni, Mn, Fe, Si. Al, P, In, B*»^,S 

iftvrzHr-^Kth imx'h*). st>»*L<ttsi. a 
I. p, Bi)^t,Mntiti!}^^<ti>imz'hi>. z<m 
li^Emm. tscmmizx*)miiitr. -ec^jsHfiog 

zgO.5T&0. aiL<tt0.01Szg0.1 5 <7) 
l^-C&O. $^>lca*L<{i0.05Sz<0. 1 5C0 

M^U^zcOfiJiO.OSgzgQ. 1 5C0KHT-&S. 
[0030] (3) 3^>{c. *|l&Bgco«fitJj:t^ffi 
(i. HI^Li,MgvMnzNi02({HL. NttN i , C 
o. Fe. Si. Al, Ca, Cu, P. In. Sn, 
Mo, Nb, Y, Bi, Bip^mtiiVfi:^J'"^<thlM 
imhL^ w. V, x, 

0.0 0 lgv<0.02. 0. 5Sx<0.85.0Sz 

30 go. 5 (7)mi:m?-r) •^^iiss^^Lift&fflv^s 

if:^!^fc-r&. M*L«iw, V, X, zti^tl^ 
il0.2gwgl.l5, 0-002gvg0.0 1 5, 
0.7gx<0.85, 0.01^z^0.15(rmMVS) 
*). ^l^izmtLKliw. V, X. 7.ii^tl^fl0.2 
gwgl.05. 0.008gvg0.0 1 2. 0.75^ 
xgO.82, O.OS^zgO. 1 5cO|ffl-r*S. 
[0031] *^^Ogrffl^:iEffiffii|?!)SJ±L i coiSMiz 

litThhip. mmiz\iLHimL<7)]mrc^v^^ 

j£L^<. -ecoisa. ^t^^WtcioT^fe^Li* 

0. LiMeOi immzim'Oji^^tixiitih-t. $> 
[0032] ^mmsim^j:iEm^mmii-m:i^ i » 

MgvMn,Nz02 X'^^tlti><^X'hr,X ^ L i MS: 
50 liHJiOgwgl. 2 T3i'3. L<(i0.2Swg 
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1. 1 5iOeH-CJ.O. $^>fca^L<Ji0.2gwg 

1 . 0 5(Dmmx't>i>. iii*>3feS(: i o l i >f ^>'iOx 

JfcSfc: J: •) L i >f :^y<D-( y^-:^u->ayipmz 0 

2OT-c*o, a*t<«i.i smr-ca^o. 

S*L<«1.0 5 JilTTfeS. 
[0 0 3 3] ii/t:. Mg»Sr^i?-rvC7)<l«3^, ac« 
tiO^L^rV^j!)*. 0.001 gv<0.0 2(OliH 
S*L<<±0.0 0 2gv^0.015 WlOT 
T-feO. $^>ta*L«±0.0 0 8gv^0.0 1 20 
liffl-C&S. vcOffl*«0.001 MgcO^aS** 

*Jo.o2 i&sxSJi^wi#-ffl*^f#'^ni'. «*<^ 

MiLVWiOtttiO.OOBSvgO.O 1 2C7)^T'& 

[0 0 34] ttz. MnS2:^-rx«ffl«0.5gx 
<O.8 5<O|gHTJ>0. t<li0.7gx<0.8 

scommx-ho. 2^>tcM^L<j±o. 75^x^0.8 

V>x<7)fflJi0 . 7 5 g X g 0 . 8 2<0S!HT'J)I. . 
[0035] N<iN i. Co. Fe, Si, Al. C 
a, Cu, P, In, Sn, Mo, Nb, Y, Bi, B 
i}^ii>m\itlfz'J^^j: < fc 1 mX\ If 4 L <ttN i , C 

0, Fe. Si, Al, Ca, Cu, Sn, P, In, 

{±Ni, Co, Fe, Si, Al. P, In. B*>^>S 
{ffutiJ'-^:<fct>iaT'AO. ft*>»4U<{±Si . A 

1 . P . Bi}^(>MiitU::'M^j:< k *> 1 mxhl. z offi 

zgO.5-CS)0. a4L<<±0.01gz^0.15 <^ 

mBX'hO. $^izmtt<ito.o5^z^o. i 
KiBTS)S. z<omipo.5 i:mt?,^iziimt(Mm 
iztn'rhymsifimK. tfz. ^-mt/^ni^ivr. ma. 
<r>m.^mi!ptbm-?>t:tb^mimTLxmL<^\.K 

M4 L V ^ z <?)ffi(± 0 . 0 5 ^ z g 0 . 1 5 cOliHT-ft . 
[0036] ( 4 ) 43t. *5Ma^0«?fit> itXjEffifi. 
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-^g5«Li,MgvFeiNz02 ({ML, NJ±N i . C 
o. Mn, Si, Al. Ca. Cu. P. In. Sn. 
Mo, Nb. Y, Bi. B*^^>®^i^/ii!'^^< fc t> 18 
im>L. w, V. X. z{i-eil-fit0gwgl.2 . 
0.001gv<0.02, 0.5gx<0.85. Ogz 

^0. 5c^^mhi-)X7^^tim-mimi:m^^iz 
timLt-ti. mt Kiivf, V, X, zti-en-fix 

0.2gwgl.l5, 0.0 02^vg0.0 1 5, 0. 
7^x<0.85, 0. 0 l^z^O. 1 
10 0. ^i^izmtLKiiw, V, X, z«'e*t-f^t.0.2 
gwgl.05, 0.008gv^0.0 1 2, 0.75^ 
x^O.82, O.OS^z^O. 1 5<0ffiH-CS>S. 

[00371 :^m(^mmrj:iEmismiiL i coeac 

jSt^<. -ecote*. it^mzX-^X^ibtzL iA 
«lJ:'3t>:*:l=V^fiSrfcS^t*«$)S. L*»L. iii^> 

20 0. LiMe02 mmnum*)S.ttixiitsh-r. h 
[00381 ^m^mm^j:immmi-~m.i^ i « 

HtiOgwgl.2 -CfcO, M4L<«0.2gwSl. 
IScO^TfcO. $^>fcailL<«0.2Swgl.O 

5c7)KHf*s, w^*>im}.z^*)i^i^^y<r>fi^y 
^-iiV-i^^ yim^ "3 wcofi<i/h;^ < ^ 0 . ^\z 
30 j:0Li^:=r>'«O>f>':J'— ;!5?U— i^a^A^e^OwCOffl 
»i:'c§<^:S. LiS*n.2 J: "5t)^^^tMBg<03^ 

mw&^m-thi^izm-r^i^mtKfiitx. d 

»i. m^^Mi;/^-^^mb'B:< . w<7)ffl*« 1 . 2JJIT 
TftO. M4L<»il.l SlilTTfcO. ^^.fcSiiL 
<(il.0 5 OTTJ)!.. 

[003 91 iJt. Mg*S:^^v<7)fiJi^, Jfem 
40 m:0^L=2rVW. 0.0 0 l^v<0.0 2iOlOT-C 
ftO. atL,4<«0.0 0 2^vg0.0 1 5 <?)|gH 
Xh*). $^>tca4t<tt0.008^vg0.0 1 2<^ 
I^T'fei.. v<oe*%001*SIWJ^. Mgt^*(t)« 

*so.0 2 ^gi.SJl^fc:{i*-ffl*i#^>ttii. «ft<7) 
MiUwcOffitiO.OOS^vgO.Ol 2<^liHT'3^ 

50 
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[0 04 01 Fel;2:^-rxC0<l«0. 5gx 

<o.8 5ff)miX'S>'o. mtL<^io.7^x<o.8 

5«liHT'&'3. $^>tC:M^L<J±0. 75^x^0.8 

2<7)iiiBT'&s. x<7)ffl*>'o.5 ^co^. ^mm 

L<fiTL. »*L<^V^, i;)t. xc7)fi*{0.85 a 

(-^xiOfitiO. 7 5gxg0.82OliHT'AS. 
[0 04 1] NJiN i, Co, Mn, Si, Al, C 
a. Cu, P, In, Sn, Mo, Nb. Y, B i , B 
it^miStlfz'J^^sK t i> la-C. ff* t <{iN i , C 

0, Mn, Si, Al, Ca, Cu, Sn, P, In, 

Bi)^i^miiiifc'j'''^< til mz'h *) . § i^izm k 

JiNi, Co. Mn, Si, Al, P, In. Bipti,M 
iiiif:i'J'-^j:< t *> i ST* *} . mi>m L< fis i . A 

1, p, Bi)^e>miiivtz'^^^<ti>imTh&. z<m 

zgO.ST&O, MilL<»i0.0 1gzg0.15 CO 
IfflTfcO. $^{cM^L<{±0.0 5gzgO. 1 5ff) 
miThh, ztf0«*>'0.5 SrS;t-5Jl-&fc:{±3fEiBc«l^ 

tV^zc7)ffl«0.0 5^zgO. 1 5(?DKH-C&S. 

[00421 mMm±. mtiira\:uy:^~:i^:^-- 

-V. zf^uyA—^'^-h . b-vy*--t'^-h. 
0y'7-y'f-vy^hy. i^'^^tf-yi'Xr-jK^-h, 

-i^'^ h=Jfi^X;J'>'. 2--><f-;l^h5bKa75y. 

1, 3-=J:^^Vyy. 

-bQ^i^y, ^•ty;<^;K BtStX^ 

ft:, i;xf-;i^x-x/i/s 1. s-ya^-^y^fUhy. x 

fUt^yy^ 3-p<^yl'-2-:t^-9-'/U>''>', f-h7b 
Ho77>, 'rhyh]^ayyyW^ii:, Vi!^Vy 
1, 2-v^xb4fj^x^'y, t.tz. Z.f\.t><r))\uf 

C0^^*^jifc 0!l;tJf L i C 1 04 , L i B 

F4, LiPFs, LiCF3S03,LiCF3C02, L 
iAsFs, LiSbFs. LiBioClio. LiAlC 
l4,LiCl. Li Br. Li I, ^mi^lVif^y 

V. ^;t{f;K'JT^Un-hy;l/, --Kyx^H^:t^-9- 
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[00431 ftffitJi: . T/U;<f 'J ^ Sr^JjtWfc 

mtm. ^y y'>~yti-^^y, H-if^y^y-^^ , y 
;l'7U;mP3-;P^^«W^, if^^}nvy:t.-vy 

h-^i^j±m-4(yi^m'. ztL(>:fj-^^y^niz. 
^M^iiib . ivb. vhtmf-^r^tsmimttim 

20 '^^■\tf:immif'f>^tmX<omi£ixfi'J'-^j:<bh—?&i 
±<r>m^ttn. '-K'Jr-by. :itco^^yy:^-uy. ^KU 

ttS^tf^. Li.Fe203. Li.Fe304, Lix 

W02. m^uih f ivb, vbjKM^Jr-irtfKfl: 

[00441 *ira«^MWt3teJitm*fartg^®fiiOffl 
30 a. ;K^^-y hy-ro, S^y-y:7ri^— V, 

>-x-M', miftift, s«R«i, iismm^, vyy 

i^WN*. #|9A:f]tllS, ^t'J;^-H, >\'«y:?Ty7^ 

U, "f-rv^-^. yi^:^, ^'vYHr-yxrVr^, 81 
WT^}y^, f\yf^i^^)-^. .-K-^'r;l'CD, b'r 

~yy%=j-vyi;, mm, mk^. f- 

h , mMSWyXy-Kii}i(nW^b UTffiffl-TS ^ t *^ 

K^h^bis^-Q^h. 

[0045] immmmim^n'^h i 1 1 i o . 

50 la-t^dfctio, £^x-fAco3yv\-:?h-ftat;i5afl: 
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[0046] M:mz:^^m<r>i^m^mmt?> . 

cOjESSiftWJi. 'Jf-^AtfOSA, 

t L < li'Ji^^i^mwmTht zbi}-i^. i:^x'(D 
[0047] :m^R(r)wm!m<^%=fmmm^ 

jES6ffi!t5»»fcJt<T . 10-10 Q^i>±% < . ^iZ 

[0048] ^fim<OJiEmsmw^iL i oiastM g*« 
mm Ltzimxh s t , ^Es^t: l i ffi'sm bfz 
mzi> L i m^izMgifism^{z^Lx\>^ht:ib. 

-(bfi^je-K^^V^t^-^**). LiMeOa JiL i *<M 
e<7)l/2<7)«K8ILJtL io.sMeOzi-CJiL iflSr 

hizmm-hfzib. ^<r>K^inzx^ximt^. li 

0.5MeOiX*)h^i^iZLitWiti>k. 3fll<7)Me 

eBtO«i:*5?||t#<t<i>iiT. :5fet«R*r{=:fDae-r 
S. t, L< Jii^'^^if ^^aij?«|jS&i#oL i M e O 

2 -cticiitii^. mmi±ttxcim=F^<o^t 
t,ziz^<mhtii>. ttz. zti^\iLimm'i>^ 
m^z^^. Limx^titmmiziiztikii^Km. 
ffymL^fzb'h. zcomik. imtm.m<^t:mzWi'9 

«Tt±vic7)P5i*. wmtmi^'ffzfzMz. m-izn 

[0049] ^m^cojEwmmvii L i coast M g 

^su.T'v^s omt ojit7)ia£om^igs^fiT5-frT o 

ixfcioT, Li(r>mzmm&i!'9Vm^iih. 
Ot:^A^ixfcjE?l>'OJl£7)m^?&Si&fiT2-y:S 

mb<omij^9m^-it^zkifiX'^h, ztiizx^x. 

L i 0. sMe 02i6»<i>L i SrliSt^-tfTti: ^<7)lR«*SAilS 
izmi^tlt, 

[0050] *f6Hjc7)jE«i?S!|%«T'«^mtfcttl.l^ 
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1 8 

imL<nm^ti. m^i^izmm-t. 

[0051] *^c7)iE®S!ftl®«L i <mMiZ^sti- 
{iZ^mzi. h L i ffiWt^. L i cOfirg'VCOM e 

tin. iSi:X/mmmin^ZtipX'%:^, tfz. Ms 

[0052] ^(^iZ. Mn. Co. FefiNitJt^T 
mttm^^tiib. Zix^co\iy'-m:izX*)m^1tifi 
mtLh, Mg. Mo, Cu, A I . Cs, S iJijEffiSS 

[0053] tti. B. p. Sii^:ty^^4^$\,^ 

^S^®fi:^^^:SC:t*^T'§«.. Ca, Y, Nb, Al, 
Mg, B. SiW8§^J!taj|&!»%<. Ig^blistLTS^ 

fc:#^s:t«>. nmm^izmi. i^^mamx 

Si, In, Sn, Mg, Ca, B i ti 

[0054] 

30 (itlSf0!Il)iEfii«mi^tL-C. LiOH. Ni 
(OH)2 tftl011^%<OCoJ^$-fr3tNio.9C 
oo.i(OH)2 SrfflV^T, LiNio.9Coo.1O2 
lSi:5:I.J:d{c^L. ^ti^>^Ar^H^+r;K-;U 
S^I^^ffifflL-CSiSTl 5h^^Lfc. C:aS:Br«#H 
^4"T1 SO-C-eihfimL. 3^>t470*t:t:-2hfi^ 
SftJt^. 7 2 0'CT5 0hMl«LTiEffi«fl^^)t, 

ft*^axSll]SfSa (RINT2000S. •J;<fi!'ttS) 2rfiE 
fflL;t. m\iAryn-yif^-/^^X'PX7lfyX:iifUr 

7 7-f;PAT'So;t, Ztli. Be5g5^gftfcS^?rf-^r 

*^J-<?5l^2:«^J^|iRtflIi.Ta!SLt. *ff«S£2 5 0m 
A.'ffBESOkV, CuKaS2l5rfflV\ 2^*^15 
~9 0deg.<0liHi&, X-f yrHO.O Ideg., ffaS^ 
^.5sec (^Xx-yTX^-vyTiiSLit, ^fc. 2^ 

50 &<£^Tjg<KL. Wm^j:m'^^^>bfz. Xt&m<^ 



1 9 

89^* J: 0 , ni^tifziEmtmiKfT^BV. « - N a 

Fe02 mffim^mm-chh^tivmLfz. hi tea 
[0055] {itmi2) jEmtm<^^ntLx. Li 

OH. Ni(OH)2 ffitl 0S^%<7)CofclS^%cD 
Mg^itet^-lJrfcN io.9Coo.iMgo.oi(OH)2 Srffl 
V^rL i N io.ssCoo.iMgo.oiOiCOffl^fc^rS id 

T^ffiT'15hS-^Lfc, iit-^^lli8M4'n50X; 
T'lhSfifL, 2(i>fc4 7 0"t:T-2hffi»Lta. 7 2 

ox:t'5 0 hMj£LTjEfiiff?f^#>t. xigmsfwaj^ 

JfHa (RINT2000M, UXf^il^) i^ffifflLfc. W^i: 

T . jgttl. /ci<>^®5r-7 >f ^ 7 >f 

Sot. ZtLi. Be^gS^^^t^ta?^^>''^'-rt^::-b 
■y h L . H e ^. . ^(4'CO*^)-cO|^#5: 

m'mizmtxm^Lfz. 'ff^2 5 0mA, f^Es 

OkV. CuKa^SJrfflVK 2 5~9 Odeg. « 
SHi&, Xx-yniO.Oldeg., ffffl^O.Ssec « 
XT-'/rx^^yX-m^Lfz. ^i5, 2(5»tfDffll^JS^ 

0 . # /^iUt jEii«^iy^*H^HT. a-NaFe02M 

m.. ctm^m.. m^Hm^^-t. itmmitaML 
[0056] (mimi)mmm(r>mmtLx. L.i 

OH, Ni(OH)2 0jlS^%«CoS:*St;5-fr!t 
Nio.9Coo.i(OH)2 , atmg(NO)3 ^fflV^TL 
iNio.9Coo.1Mgo.01O2 tOffl^t^SidtPg 

f 1 5 hS^L)t. ^<i2rBE«l?am*T150X:T-l h 
«»L. $^>t4 7 0*Ct:-2 hW^Lfzm. 7 2 OX:X' 

5 0hmiLX]Emtmmz. xsmsf^ss^ttia 

(RINT20(X®. U;y^ttS) S-fiEfflUc. iSfiS-Ar^^ 

Z.ixi: . B e |g{«:^??f-^ yyN'-rtt:-fe >y h 
He;){fXi&^L^r*»'<^. ^^(ny^ffiWrn^mWiZ 
ntXW&Ltz. 'ima£250mA, 'fmE50kV. 
CuKaiSS^fflV\ 2^3&>'15~9 0deg.coffiH2r. 
-X7--/7liO. 0 Ideg., thai^flSO. 5sec COXx-yT 



(11) !^^10-241691 

2 0 

^:<S?^^«a6t. xSIBIJfi7)}i^^j:i5, #^>*t 

tLwm^Mj^a^aX'. a-NaFe02 m.(^mwm 
x'hh^ti:^Lti,mii,z3iW^mL. cmm- 
m m^iifi^. mm\m2t\m.Lxeim 

A>^>, Li«0{iSt::Mg*i^LTV^S. 
[0057] (ia8fi^2) jEffiH^Jg^tLT. Li 
OH. Ni(OH)2 'ftlOS^%£OCo^*ife?-«J:>t 
10 N io.9Coo.i(OH)2 .&y^Mg(SH)4 2:fflV^TL 
iNio.9Coo.1Mgo.01O2 <r)a^i:^6J:dtaS 
iix<i>5:Ar#gS^>tiT';K-;P5;l^?rffifflLr^ia 
T 1 5 hS^L3t. >!:tl.5rK«#H«*-n5(rc-C 1 h 

ft^L. ^^>^'4 7 0"CT'2h«^L^:^^. 720'cf 

(RINT2000a, U^yr^aS) ^ffiffltt, ISS^Ar^ 

H e ;i!f;:?.^8EL^*»'^> . ^>t»^7)^K^^0^S:^J^K^^ 
W;cTaiSLt, ®SS2 5 0mA. 'gSJE5 0kV. 
CuKa^SSrWv 2 <93&« 1 5—9 0deg.«5OT2r. 
Xx-yTliO.O Ideg.. |fa^0.5sec <0Xx-y7" 
X=Sf^yT«!SLfc. ^5:13. 2^«ai|^«j^2:±{f 

/i. m.^n^x-m^ssckn^tz^. m^'^tirzm-^ 
wtco5^et<rmm.^WL'^z3m^^'yXTm,L^ nm 

■^j:m-mL^iSL»>ti. XiSm^ftoaiSteSJ:'). ^^>ii 
30 fclESWISKds^a-C. a-NaFe02 M<0««SjS 

S:, ciws^m im«*^'^*it^fc*^'^, Li 

[0 0 58] (mmS) m2\,Z^Lti^)Vi:^':>X\:X 

yammx'wmm'^m^Lit, ^^<^:^-^<m^ 

Si: LTitKWIl&r/2<0«^i:>'NM i^r-t LT^U 

4 . 7ton/cin2<?)E*'Cii:g 1 SUM. ff^^i^ 0 . 3 SmCOx 

X^N'-z^-^M (E-1030a, H:iaS) SrfflV^T 
Pt-PdS:^»Lt. A r;i!r;^EttO. 0 2—0.0 4 
torrf. WCm^ii2 0mA. Ktt^fi^tffiT'l 5^)- 

y-a^fflV^TJROI^I'^T, iEffi'<^«y h 2 3 1 Lfc 
®. x^x^<:0Mffl{cAg'>^-:^h2 2S:^L. S^^) 
t3S§^ 2 1 fc LTJS? 3 3 5 ^ny<^m»C u?SS:aia 
df•Jx^^>'7-^;^A<7)^^2 5■cS-:./v:x 

7^y^Xi!K2 4tg5^•C0. 5ton/ciii2 (DS-^HUZ. 
50 T^^-yihftLit. .!:ixS:^Ux^^yKT-r;l'5?Si&M 
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2 1 



2 2 



mitzy '(/i'M.2 6 izzMiz LX^^, »K 

siae (-19 6-0 <^KHT'S)0. vs%®rtsiit-c% 

-iaS 1 5r I. i d (c 1 ^HmRS^^ 1 k H z co^c^tn: 

2-0.1 s/mtfiw it, m^^*<y«oia^T 

V^3&J, 5 0T;*»^>- 1 9 6'C«aStiH{CtJV>TiE-C& 
•3. 4 OX:i)^^- 2 O'CcoaS^tfeV^TtjET'S) 

[00591 mmm3)m2i,zjFiUz-b:jv^m-oxa 

b'::i'JT>'»*S-9 3 : TcomilfC^^L, 4.7ton 

-ilS(E-l03 0S, B:4as)^ffl\,^rPt-Pd 
2r^«L3t. Ar;<fXff<i0.0 2~0. 04torrT. ft 
fMS[«2 0mA. iftmiaJiiT-MT'l S^X'hh, f 

V^TKOI^V^T, iEffi^W-y h2 3tt!t^. x-f A^' 
£7)f|ntAg'<-Xh2 2^M^PL. $f>t3g^2 1fc 
LTS?3 3S^'oyco«»Cu?5^fiia^i)-fr. ;K'J 
xf-P-y7 ^ ;l'Ai0^gM2 STSoJtXxyVXSiS 
24tgW.T'0. 5ton/cm2 (7)ff:Jj^Jni.Ti^>^jta6L 

- h 7 -f 2 6 izZMiZ LTS^. ^JE« LT^?m 
^ilft Ltz. aiS^tt 5 0iC*-^>?ft{*c^*aS ( - 1 

9 6t:) cr^mch'o. mmnu^x'i^}S&t^j:i> 
i 3 1 1 ^msmm^ 1 k H zc7)3^gfia;j ffl^LJt. 
a3t:«^^^£oiasfic#e$:^-t. m=i^^\m 

fflfiUifc'«< , -4 0"CtCj3V^TJ±l 000 S/mtLt 

a/dT1f^ 5 0'C*»^.-1 9 6T:«jaj^H{c:J3V^T 
ftT'2b 0 , 4 0T:*^ii>- 2 0'C<7)iaSlgHKfcV^T t>fl 

[0060] mmm) ms^mbLx^mi(r> 

5 : 1 OWSSlfCg^L, #^>ix:t^a5^J¥?2 0*t 
it^ffiB[*«2 7 0mVg cOAjtHJB^fflV^t. ''nM>' 
2-bfnyh'>' (NMP) tPVDF^jS|g$*t^?R 

im\^xw^ikwtm^(r>m.^^zmiLfz. 

WMm:. 80-C-C2^SSagLTNMP^Ii5l$* 
1 . 5 ton/cB2 <^E:>}T-T^X t . 12 0 

•CT-1 6ieS$agU>:. mSfflmdl : OcfflX 1 . 0cm 

x\ '^wmmi2.s-'3. 1 g/ctf<oiffl-cj>o, 



[0061] ^afemsi:ii«H4 i^^LtzimLX'7.^yv 

^4 7lC^LTtfot, -fe/m. ^^j&>'-6 7icm 
Ti7)Ar^O-y;lf;y^':^+T\ Xx^l-X^ (SUS3 
04) 4 5. -bVNV-^' (^yx^L.yg{S?LJg) 4 1, . 
M@(Li^) 46. -feVN'U-:5'4 1 . #BBffi(Li^ 
g) 43. -feMV— ^'4 1. iEg4 4, ^:/'?^-^4 
1, Xx>'l'Xi!S4 5i7)jit:a«L. :fi/±*L3t 
10 It. Jgl^4 8&fi§^tT;&'7X§S4 7rttJRittLfc. 
-by^V-:5' 4 1 tW&A 4{±^«>m»fS4 2 2:^^i-t:^ 

a$-fr3t. mmiA 2 1 txa. j^y -Atv ymui"^ 

J^^ttmitl : 2<^xf•^>';{r-*-;^-^ti^'^^;^;>5? 
-.t'*- h coa^^liit: J: , L i P Fs Wigg*^' 1 

JgO. 5 5mA/cmi'c7)^^-jE«iS?fe®l gtCitLT 
— (50. 100, 150. 200.220.2 
50mAh/g. 2 7 4inAh/g) tf^SL. 1^ 

m^±m.. msjrffioaiLT, i, 2->'Vh^>-x^' 
msf^assL/::. a5fc:ctHs^^tf9^fl:^, H6t 

aSMfrF^tlMf S ciHSi^^l: ( c/a ) ffmit?: 
[0062] -Ij^ lEffittSfc LXmSm l <0«fi5:ffi 

fflL, ^ajwfc Lxmm^mib lx^v y yitii'- 

Vfy^mMitxas ■. 7 5fc^SJ:dt:ffS. (^t^ 
M^-C3 O^SSIt. $ 2 0 X££OT;U5?i^7)|^tC 

[0 06 3] fl®HfitLTAJtll^2-93aft%. 
30 «?Pli:LT;KU7-/^bt'r:'Jx>^7ai%PStJt-& 

sij2rfflv\ m^3 0M<^)ms<ommizmKLfz. jemm 
1 5 0"CT'5iefa*s$a!iUv:. m7^z:mmm^zxt 

k-^7 l^:fhtTjES7 2i:ftfii7 3^««L, ^il 

®ftffi7 4 rt^ioiTtciJi^fi-eii-^mflsd^m^fim? 4 

?>l.v^<i««lrtM7 5 tSatLT 3 - h^S i i:*^^: 
\-^Xoi,zim&<Dy^)UA (^yiyjLU-i') 78^^ 
40 atTS>S. ft®S^76{i®fim74t', jE®gi^7 

7^mMf^m7 5^zmmLtl, ttz. s«irtM7 5t{i 

^#(«»SiBr#) 7 93&i^$ti.. lom£EtLhco 
rtEJ:#(;J:-5T^# («SBgffi#) 7 9*OTLW 
^<7)«MWS»!ii!Btt^i.i. J; 3 t^^T V ^5 . «i¥?Sfc 

li Imol C7)L i PFg ^ 1 y -y h;l'<OXf-P'y;<?— ,-Jf:f 

~ vt=j:ii^)\^7!f~^^^-h<Dm'^m^izmmLrzi>co 
imt. mMm7 4mzmsiLfz. mim^mm^iz 

M'Ofii'rxm&l 4m, ^§5 0iiim<?514 0 0mAh§ 

mconmmmMiim tfz, 1400 m at4 . 
50 2v tx-^M^x-im^. 4.2V •r-3^sm£E^ 



23 

ML. 1400mA-C2.7V tTScM-thmcMiSL 
E^OigUffCK 1400mAt;'4.2V tT^b. 
ZilimmA<r> 1 0 0%S-3ES LT. jEffi 
?:KOajLTl. 2->''^h^i^X:J'ytt)T'10ra-^ 
i^m. m:-m^Vim{ l C P > t J: O L l MS:*i6 
3t. 14 00mA-C2.7V^-CiR«L. Clil 

Sr«ffi^fi<0 1 0 0%^lfteLfc«@fc tT, lEgSrJR 
OajLTl, 2-^Vh^>'X^'y4'T'10tJHaat# 
ll7K^3fe»-«fa ( I C P ) t i 0 L i i^^^i. 

e 1 LT 0 . 8 7 1 ;K L i coM^XT'Ji 0 . 

[0064] 05<J:O, m&mM<7)10 0%%:^tfz 
«aBb&>^. «?i!!^«c7)l 0 0%S:ii!:«L^«ffifc^-&* 

(C l.a.-C l.in) /C l.in&^tf>St. 

<7)ffl{i0.0 2i:/h§V\ L io.sMeOzOclft 

m'^(OSdzmc2.^i Lio.2Me02«OciftlS 

?^^0*/jNfic 2.iiit<?^ft^ ( c 2.ai-C 2.in) 

/c2.iDt0.0 1t/h:^V>. 06J:O, Lio.sMe 
Ozff)aW^^a 1 fcitrS c ttfe^^c 1 CDS"! 
^<^)fi:^tt (c l/aD.aifc. Lio.2Me02<^a«| 
t&?^ a'2 tStr 5 c ^fttS^^c 2 iDSi|^iO«/hffi 
(c2/a2).infcC0l^t>0.1 COKHrttJ)S. 

[00651 (\tMm4) jEwmmtLxitmiiR 
(c/a) co^fl:^^-r. tt:. mioizitmt 

lCa«ilgi^^(c5ttl.c«rtSi^^ (c/a) ffy^ 

[00661 jEgtr^jt Lxmmim2m 

iti^- U fySrMMitX'S 8:7: 5 i 3 tff 

[00671 flffiff^fcLTA^II®2:9 3aS%. iS 
♦ffJt LT;K'J7 •y-^kb'::l•Jx>'5r7ag%PSLJt-g• 
S'J$■fflV\ gS3 0;u<^^<7)MBfc^t3t. EtM 

1 SO-CT'Sl^SlgiaSUv:. lli6«RI4t|BI«(cLT: 
Sl^?Ltt;KU7"otf^yS-b>'NV-^7 1 JrtfrLTjEffi 
7 2tmffi7 3$raaL. iixSrift^t^L. T)V 

4 \z-smm- 7 7 Jim?ftrt^ 7 5 t . 

tilmol tf)LiPF6 $-1 U-/h;KOX-?-Uy;<&-;if;*^ 
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Momxm^mA t mm<mm 1 4111111, 5 om<7) 

1 4 0 0 m Ah^*<7)P]®Mm?l!lS-M8Uc. ®ft« 1 
400mAT'4.2V t-Cg«l£t^1^. 4.2V T 
Sm'^^MSX^t. 14 00mAT'2.7V ^T1S« 
■tS^aScmJ-iaill^OiRLtTVK 1400mAT4.2 
V tX^mt. Z.tli:^m&coiOO%^^ti:i 
*t®fcLT. jEffiJrIXOajLTl. 2-i/^h^yX^ 
y<^Xl O^^mc^^. iyM:5^«TS ( I C P ) t i 
OLift^^tf);^. ?^>tC. 14 0 0inAT'2.7V ^ 

LT, jEffiSrSXOaJLTl, 2--J;<V^'^:si9y^X' 
lOi^raa^. I£7t^}>*«-*rffi ( ICP) fciOLi 

>b , \mm 1 <7)«m'j± L i *>'M e 1 ^Mzn lxo. 

8 9 L i oB«8aixr{±0 . 11 t;l^) *>^> 0 . 

2 2 (L i ffiWrnXXMO . 7 8t;P-) ^T«0««^J> 
0, ^'^.tC. Li*<Me lt;WcJtLr0.3 0t;KL 
i (0IRJS4X-CJ40. 7 0*;WJ: "5 t>«^-rsf:7t*r^ 
*S2ffltia-j8IL:'::. ifc«^2cO««f«Li*>'Me It 

20 LT 0. 9 Ot;P ( L i tOffiJiMXTttO . 1 0.=e 

A')it^ty0.23 (LiiOM^X-r{i0.7 7t;I^) t 

[00681 HS&U^HlOiO, «jft§fi<0100% 

C l«iDtC^'ft*(c l.ai-C lBin)/c l.injSP, 

0.0 39~0. 0 50fc:*i:giV^. ^Jt. Lio.sMeOa 
OclftlfrF^cOft^lic 2.aif:. Lio.2Me02<Oc 

Wm-mL<r)§L>hm.C 2.infcC7^<t*(c 2.ai-C 2 

30 .in)/c2.int0.040~0.058t:^#V\ B9 
at/HllJ:0. Lio.sMeOzCOaHWS^^aUC 

csttis^^c 1 <m^<r>mM ( c 1 /a 1 ) 

.a.fc, Lio.2Me02<7)a|(WS^®a:a2tC^fr-&c 
Iftt&^^c 2c0Si|^<7)ffc/htt ( c 2/a2).int<^ 
t0.2 0~0.2 7i:::*C#l,\ 
[006 91 (Ilffi095) iEffiH^fcLTSl*-^.*8 

S'JfcLT^y7 y-fl:b':^yTyS-MifC8 8 : 7 : 5 

40 0 «r;i' 5 ?S<oMffifc:^ L^t . 

[00701 m«lff?fi:tTABII®^93S*%, 

mmw w^3 0n(Dm^<mm\,zmiLfz. jeaw 

1 5 0X:-C-5l$^2SiaSU^. IISfe0ll4tPia{cLT 
«amtt'-KU7-oeuyS-byNV-^'7 1 Ir^LTiES 
7 2i:ftffi7 3 2rSSL. dtlSrii^K^IBIL. T;!^ 
5S?<^ti?fia7 4tffAL^. ft«i^7 6{4S?fi*7 
4{:. iEffi3SB=F7 7J4mJI!lrt§7 5lc^SfLfv!, S8f?g 
50 tJilnol COL i PFs ^ 1 'J -/ h;K?)Xf-W>';i;r-;K 
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izm *) ft{tTllffi0ll4 1 mm<7)m& l 4 mn , S$ 5 O nm 
cD1400mAh §M<OR©a®fiS-#S Lit . WMi 
1 4 0 0inAT4 . 2 V iT'Sa^-^S^. 4.2V 
•C3^ra£mE3/i5mL. 1 4 0 0mA-C2. 7 V tTJSC 
»tS5afcmJ^5lll^0jgL> 5lll@<^2ft«?gl;^^l 

fc^Lfc. -y-^ ^fim^ii5ms<owm.m&^: 100% 

fKcM LT<±1400ni AT-4 . 2 V S fSmSET^^, 

4.2V •r'3i^^«E-c3t«L, im^mzmLxii* 
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* 2 8 0 m AT 2 . 7 V * Tlft^l-S 0 . 2 ClScmfc 4 2 0 
0mA-e2.7V ^TlftatS 3 CStmS-e^l-fixtf 
V\ 0.2c i&Stct5{tS§*SrlOO%fcLT3Cife 

TJi 14 0 0 m A-C4 . 2 V ^T^^JirC^tma, 4 . 
2 VT'3^raS€ffitSL;t®fiiSr]S§ 5iim/secTir 

0 HZmLti, 
[0071] 
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